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PREFACE. 


coociiialiog  the  principles  of  the  Art  with  as  much  as  is  well- 
grounded  in  the  ductrines  and  objections  of  its  assailants. 

The  same  abslinencc  from  details  could  not  be  observed  in  the 
First  Book,  on  Names  and  Propositions ;  because  many  useful 
principles  and  disiinclions  wliich  were  contained  in  tiie  old  Logic, 
have  been  gradually  omitted  from  the  writings  of  its  later  teachers ; 
and  it  appeared  desirable  both  to  revive  these,  and  to  reform  ntui 
rationalize  the  philosophical  foundation  on  which  they  stood.  The 
earlier  chapters  of  this  preliminary  Book  will  consequently  appear, 
to  some  readers,  needlessly  eJementary  and  scholastic.  But  those 
who  know  in  what  darkness  the  nature  of  our  knowledge,  and  of 
the  processes  by  which  it  is  obtained,  is  often  involved  by  a  con- 
fused apprehension  of  the  import  of  the  diHerent  classes  of  Words 
und  Assertions,  will  not  regard  these  discussions  as  either  frivolous, 
or  irrelevant  to  the  topics  considered  in  llie  later  Books. 

On  the  subject  of  Induction,  the  tiisk  to  be  performed  was  that 
of  generalizing  the  modes  of  investigating  Irutli  and  estimating 
evidence,  by  which  so  many  important  and  recondite  jaws  of 
'  nature  have,  in  the  various  sciences,  been  aggregated  to  the  stock 
of  human  knowledge.  That  this  is  not  a  task  free  from  difficulty 
may  be  presumed  from  the  fact,  that  even  at  a  very  recent  period, 
eminent  writers  (among  whom  it  is  sufficient  to  name  Archbishop 
Whately,  and  the  author  of  a  celebrated  article  on  Bacon  in  the 
Edinburgh  Ileview),  have  not  scrupled  to  pronounce  it  impossible. 
The  author  has  endeavore(>  to  combat  their  theory  in  the  mannei 
iu  which  Diogenes  confuted  the  skeptical  reasonings  against  the 
possibility  of  motion ;  remembering  iliat  Diogenes*  argument  would 
have  been  equally  conclusive,  although  his  individual  perambula- 
tions might  not  have  extended  beyond  the  circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author  has  succeeded 
in  effecting  on  this  branch  of  his  subject,  it  is  a  duty  to  acknowledge 
titat  for  much  of  it  he  has  been  indebted  to  several  important  trea- 
tises, partly  historical  and  paitly  philosophical,  on  llic  generalities 
and  processes  of  physical  science,  which  have  been  published  within 
the  last  few  years.  To  these  treatises,  and  to  tJieir  authors,  he  has 
endeavored  to  do  full  justice  in  the  body  of  the  work.  But  as  witti 
one  of  these  writers,  Mr.  Whewell,  he  has  occasion  frequently  to 
express  differences  of  opinion,  it  is  more  particularly  incumbent  Ln 
him  in  lliis  place  to  declare,  that  without  the  aid  derived  from  the 
facts  and  ideas  contained  in  that  gentleman's  History  of  the  Indue- 
tixx  Sciences,  the  corresponding  portion  of  this  work  would  probabl} 
cot  have  been  written.  ^ 


PREFACE.  T 

The  coucluding  Book  is  an  atlempl  to  conlribute  towards  ihe 
solution  of  a  question,  which  the  decay  of  old  opinions,  and  the 
agitation  that  disturbs  European  society  to  its  inmost  depths,  render 
as  important  in  the  present  day  lo  the  practical  interests  of  human 
life,  as  it  must  at  a!!  ijmcs  be  to  the  completeness  of  our  speculative 
knowledge:  viz.,  Whether  moral  and  social  phenomena  arc  really 
exceptions  to  the  general  certainty  and  uniformity  of  the  course  ol 
nature ;  and  how  far  the  methods,  by  which  so  many  of  the  laws 
of  the  physical  world  have  been  numbered  among  truths  irrevo- 
cably acquired  and  universally  assented  to,  can  be  made  instru-  I 
mental  to  the  gradual  formation  of  a  similar  body  of  received 
doctrine  in  moral  and  political  science. 

While  the  views  promulgated  in  these  volumes  still  await  the 
verdict  of  competent  judges,  it  would  have  been  useless  to  attempt 
to  make  ihe  exposition  of  them  so  ciemcntary,  as  to  be  suited  lo 
readers  wholly  unacquainted  with  the  subject  It  can  scarcely  be 
hoped  that  the  Second  Book  will  be  throughout  intelligible  to  any 
one  who  has  not  gone  carefully  through  some  one  of  ilie  common 
treatises  on  Logic ;  among  which  that  of  Archbishop  Whately  is, 
on  every  account,  to  be  preferred.  And  the  Third  Book  presup- 
poses some  degree  of  acquaintance  with  the  most  general  truths 
of  mathematics,  as  well  as  of  the  principal  branches  of  physical 
science,  and  with  the  evidence  on  which  those  doctrines  rest. 
Among  books  professedly  treating  of  the  mental  phenomena,  a 
previous  familiarity  with  the  earlier  portion  of  Dr.  Brown's  Lee-  , 
tures.  or  witii  his  treatise  on  Cause  and  Eficct.  would,  though  not 
indispensable,  be  advantageous ;  that  philosopher  having,  in  th^ 
aulhoi-*s  judgment,  taken  a  more  correct  view  than  any  other 
English  writer  on  the  subject  of  the  ultimate  inlellcctual  laws  of  i 
scientific  inquiry;  while  bis  unusual  powers  ofpopularly  stating  and 
felicitously  illustrating  whatever  lie  understood,  render  his  works 
the  best  preparation  which  can  be  suggested,  for  speculations  sim- 
ilar to  those  contained  in  this  Treatiae. 
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A  SYSTEM   OF  LOGIC, 


INTRODUCTION. 


\  1.  Tb£RB  is  as  crrcat  divorsitr  among  authors  in  the  modes  which 
they  have  adopted  ot  dcSiiing  lojc^c,  as  ia  their  treatment  of  the  detaila 
of  it.  This  is  what  might  naturally  be  expected  on  any  subject  on 
which  writers  have  availed  thomselvos  of  the  same  language,  as  a  means 
of  delivering  different  ideas.  Etliics  and  jurisprudence  are  liable  to 
the  remark  m  common  wiUi  logic.  Almost  every  philosopher  having 
taken  a  different  view  of  somo  of  the  particulars  which  these  branches 
of  knowledge  are  usually  understood  to  inclmle;  each  haa  so  framed 
his  definiiiou  as  lo  indicate  beforehand  his  own  peculiar  tenets,  and 
tomeumes  to  beg  the  question  in  their  favor. 

This  diversity  is  not  bo  much  an  evil  to  be  complained  of,  as  an  in- 
evitable and  in  some  degree  a  proper  result  of  the  imperfect  state  of 
those  sciences.  There  cannot  be  agrccnacnt  about  the  defitiitioD  of  a 
thing,  until  there  is  agreement  about  the  thing  itself.  To  define  u 
thing,  is  to  select  from  among  the  whole  of  its  properties  those  which  f 
shall  be  understood  to  bo  designated  and  declarea  by  its  name;  and  i 
the  properties  must  be  very  well  known  to  us  before  we  can  be  com-i 
potent  to  determine  which  of  them  are  fittest  to  be  chosen  for  this  por-i 
pose.  Accordingly,  in  the  case  of  so  complex  an  aggregation  of  par- 
ticxilars  as  are  comprehended  in  anything  which  can  bo  called  a  science, 
the  definition  we  set  out  with  is  seldom  that  which  a  more  extensive 
knowledge  of  the  subject  Aows  to  be  the  most  appropriate.  Until 
we  know  the  particulars  themselves,  wo  caunot  fix  upon  the  most  correct 
and  compact  mode  of  circumscribing  them  by  a  general  description. 
It  was  not  rill  aller  an  extensive  and  accurate  acquaintance  with  the 
details  of  chemical  pheuomenar  that  it  was  found  possible  to  £rame  a 
rational  dofmition  oi  chemistry;  and  the  definition  of  the  science  of  life 
and  organization  is  fttill  a  matter  of  dispute.  So  long  as  the  sciences  / 
are  imjierfect,tho  definitions  must  part^e  of  their  imperfections;  and  ' 
if  the  lormer  are  progressive,  the  latter  ought  to  be  so  too.  As  much, 
therefore,  as  is  to  be  ^pcctcd  from  a  doHnition  placed  at  the  com- 
mencement of  a  subject,  ia  that  it  should  defme  the  scope  of  our  in- 
quiries :  and  lie  definition  which  I  am  alwut  lo^offer  of  the  science  ol 
logic,  pretends  to  nothing  more,  than  to  be  a  statement  of  tlie  question 
which  I  have  put  to  myself,  and  which  this  book  is  an  attempt  to  re- 
solve. The  reader  is  at  liberty  to  object  to  it  as  a  definition  of  logic; 
but  it  is  at  all  events  a  correct  definition  of  the  subject  of  this 
volume. 

A 
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^  2.  Lo^c  lias  oflon  been  called  the  Art  of  Reasoning.  A  writer* 
who  liaA  done  more  than  any  other  liWn^  person  to  restore  this  study 
to  the  rank  from  which  it  had  fallen  in  t&e  estimation  of  the  cuUivated 
classes  in  our  o%vn  country,  has  adopted  the  above  definition  wiili  an 
amendment;  he  has  defined  logic  to  be  the  Science,  as  well  as  the  Art,  j 
of  reasoning;  meaning,  by  the  former  term,  the  analysis  of  the  mental 
process  which  takes  place  whenever  we  reason,  and  by  the  latter,  the  I 
rules,  grounded  upon  that  analj'eis,  for  conducting  the  process  correctly.  ■ 
There  can  be  no  doubt  as  to  the  propriety  of  the  emendation.  A  righi 
understanding  of  the  mental  process  itself,  of  the  conditions  it  dejiends 
upon,  and  the  steps  of  which  it  consists,  is  the  only  basis  on  which  a 
system  of  rules,  fitted  for  the  direction  of  the  process,  can  possibly  be 
founded.  Art  necessarily  presupposes  knowledge ;  art,  in  any  but  ite 
infant  state,  presupposes  scientific  knowledge;  and  if  every  art  does 
not  bear  the  name  of  the  science  upon  which  it  rests,  it  is  only  because 
several  sciences  are  often  nccetisarj'  to  fonn  the  groundwork  of  a  single 
art.  Such  is  the  complication  of  human  affairs,  tliat  to  enable  one  ihmg 
to  be  done.  It  is  oflen  requisite  to  know  the  nature  and  properties  of 
many  things. 

Logic,  then,  comprises  the  science  of  reasoning,  as  well  as  an  art, 
founded  on  that  science.  But  the  word  Roasomng,  again,  like  most 
other  scientific  terms  in  popular  use,  abounds  in  ambiguities.  In  one 
of  its  acceptations,  it  means  syllogizing;  or  the  mode  of  inference 
which  may  be  called  (with  sufHcient  accuracy  for  the  present  purpose) 
coTichidiiig  from  geuci-als  to  particulars.  In  another  of  its  senses,  to 
reason,  is  simply  to  Infer  any  assertion,  from  ussertions already  admitted:  i 
and  in  this  sense,  induction  is  as  much  entitled  to  be  called  reasoning  1 
OS  the  demonstrations  of  geometry. 

Writere  on  logic  have  generally  preferred  the  former  acceptation  of 
the  term ;  the  latter,  and  more  extensive  signification,  ia  that  in  which 
I  mean  to  use  it.  I  do  this  by  virtue  of  the  right  I  claim  for  every 
author,  to  give  whatever  provisional  definition  he  pleases  of  his  own 
aubjecr.  Ihit  sufficient  reasons  will,  I  believe,  unfold  themselves  as 
we  advance,  why  this  should  be  not  only  the  provisional  but  the  final 
definition.  It  involves,  at  all  events,  no  arbitrary  change  in  the  mean- 
ing of  the  word;  for,  with  the  general  usage  of  the  Englieli  language, 
the  wider  signilicatiun,  I  believe,  accord  better  than  ilie  more  re- 
stricted one. 

§  3.  But  reasoning,  even  in  the  widest  sense  of  which  the  word  is 
susceptible,  does  not  seem  to  include  all  that  is  included,  either  in  the 
best,  or  even  in  the  most  current,  conception  of  the  scope  and  province 
of  our  science.  The  employment  of  the  word  Logic  to  denote  the 
theory  of  argumentation,  is  derived  from  the  Aristotelian,  or,  as  ihey  | 
are  commonly  termed,  the  scholastic  logicians.  Yet  even  with  them, 
in  ilieir  Fvstcmalic  ireatines,  argumentation  was  the  subject  only  <tf  ilie 
third  part:  the  two  foiiner  ii-eated  of  termsinnd  of  proptisitions;  under 
one  or  other  of  wliich  heads  were,  moreover,  indudea.  Definition  and 
Division.  Professedly,  indeed,  these  previous  topics  were  intrinlucod 
only  on  account  of  their  connexion  with  reasoning,  and  as  a  prepara- 
l-ion  for  the  doclriue  and  rules  of  syllogism.  Yet  they  were  treated 
with  gieaier  raiiuteness,  and  dwelt  upon  at  greater  length,  than  was 
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roq^uired  for  that  purpose  alone.  More  recent  writers  on  logic  have 
generally  undoTBtood  the  terra  a«  U  wdb  employed  by  the  able  aathora 
of  the  Port  Hoyal  Logic;  viz.,  aa  oiiaivaloiic  to  the  Art  of  Thinking.  , 
Nor  is  this  acceptation  confined  to  philosophers,  and  works  of  science.  / 
Eveu  ill  convereatioD,  the  ideas  usually  connected  with  the  word  Logic, ) 
include  at  least  precision  of  lan^oc^c,  and  accuracy  of  classificatjou:/ 
and  wo  perhaps  ufiener  hear  persons  spuak  of  a  logical  arrangement^' 
or  expressions  logicatty  defined,  than  of  conclusioTis  logically  deduced^ 
trom  premisses.  Moreover,  a  man  is  often  called  a  great  logician,  or  a 
man  of  powerful  logic,  not  for  the  accuracy  of  hia  deductions,  but  for 
tlie  extent  of  his  command  over  premisses;  because  the  general  propo- 
sitions required  fiir  explaining  a  difficulty  or  refuting  a  sophism,  copi- 
ously and  promptly  occur  to  him;  as  in  the  ca»e  of  Chillmg^vonh,  or 
Samuel  Joimson.  Whetlier,  therefore,  we  conform  to  the  practice  of 
those  who  have  made  the  subject  their  particular  study,  or  to  that  of 
popular  writers  and  common  discourse,  the  province  of  logic  %vill 
mcludo  several  0[>erations  of  the  intoUect  not  usually  considered  to  fall 
within  the  moaning  of  the  terms  Reasoning  and  Argumentation. 

These  various  operation.^  might  bo  brought  within  the  cumpaAs  of  the 
science,  and -the  additional  advantage  be  obtaineil  of  a  very  simple 
definition,  if,  by  an  extension  of  tlie  terra,  sanctioned  by  high  authori- 
ties, wo  were  to  define  logic  as  the  science  which  treat^s  of  the  opera  / 
tions  of  the  human  understanding  in  the  pursuit  of  truth.  For  to  this 
ultimate  end,  naming,  clasaificatiun,  detinitioo,  and  all  the  other  opera- 
tions over  which  logic  has  ever  claimed  jtu'isdiction,  are  essentially 
subsidiary.  Thoy  may  all  bo  regarded  as  contrivatices  for  enabling  a 
person  to  know  the  truths  which  are  needful  to  him,  and  to  know 
tiiem  at  the  precise  moment  at  which  they  are  needful.  Other  pur- 
onses.  indeed,  art)  also  sen-ed  by  these  operations ;  for  instance,  that 
of  imparting  our  knowledge  to  othoru.  But,  viewed  with  regard  to 
thid  purpose,  they  have  never  been  considered  as  within  the  province 
of  the  logician.  The  sole  object  of  Logic  is  the  gtiiJonco  of  one's  ( 
own  thoughts ;  the  communication  of  thoso  thoughts  to  others  falls 
under  the  consideration  of  Uhetoric,  in  the  large  wensc  in  which  ihat 
art  was  conceived  by  the  ancients;  or  of  the  still  more  extensive  art 
of  education.  Logic  takes  cogiii7.ance  of  all  intellectual  operations,  / 
only  as  they  conduce  to  our  own  knowledge,  and  tit  our  command  I 
over  that  knowledge  for  our  own  uses.  If  there  vrere  but  one  rational 
being  in  tho  universe,  that  i)fting  might  be  a  perfect  logician ;  and  the 
science  and  art  of  logic  would  be  tlie  same  ior  lliat  one  person,  as  for 
ilie  whole  human  race. 

§  4.  But,  if  the  definition  which  we  formerly  examined  included  too 
little,  that  which  is  now  suggested,  has  the  opposite  fault  of  including 
too  much. 

Truths  are  known  to  ns  in  two  ways:  some  arc  known  directly, 
and  of  themselves ;  some  tlimugh  the  medium  of  other  trutliH.  TIic 
former  are  the  subject  of  Intuition,  or  Cotisciousnoss ;  the  latter,  of 
Inference.  The  truths  kno\m  by  intuition  are  the  original  premisses  t 
from  which  all  others  are  inferred.  Our  assent  to  the  conclusion  I 
being  grounded  upon  the  truth  of  tl»e  prenusses,  we  never  could  arrive 
at  any  knowledge  by  ronsoning,  unletia  something  could  be  known 
antecedently  to  all  rouoTung. 


/ 


IKTBODUCTIOX. 

l*^  j  Examples  of  iniths  kno^vn  to  us  by  ininic<Iiate  cmiflcionuDcu,  art 
our  ovm  bodily  scii&ationfi  and  mcuttU  leoliugB.  1  know  iHroctly,  ant] 
of  my  o\vn  knowlcdf^e,  that  I  was  vexud  yotfterday,  or  that  I  am  buii- 
gry  to-day.  Examples  of  truths  which  we  kjiow  only  by  way  of 
mference,  are  occurrences  which  took  place  while  we  were  absent,  the 
events  recorded  in  historj',  or  the  theorems  of  mathematics.  The  two 
former  we  infer  £rom  tho  testimony  adduced,  or  from  the  traces  of 
those  past  occurrences  which  fttill  exist ;  tho  latter,  &om  the  prcmifisea 
laid  down  in  books  uf  geometry,  under  the  title  of  definitions  and  ax- 
ioms. Whatever  wo  are  capable  of  knowing  mnst  belong  to  the  ono 
class  or  to  the  other;  must  be  in  the  number  of  the  pnmitive  data,  or 
of  tlto  condueions  wliich  can  be  dranii  therefrom. 

With  the  ori^al  data,  or  ultimate  premisses  of  otir  knowlodgo; 
with  their  number  or  nature,  the  mode  m  which  they  or©  obtained,  or 
the  testa  by  which  they  may  be  distinguished ;  logic,  in  a  direct  way 
at  least,  luis,  in  tlie  sense  iu  which  I  conceive  the  science,  nothing  to 
do.  These  questions  are  partly  not  a  subject  of  science  at  all,  partly 
that  of  a  very  different  science. 

Whatever  is  known  to  us  by  consciousness,  is  known  beyond  possi- 
bility of  question.  What  one  sees,  or  feels,  whether  bodily  or  men- 
tally, one  cannot  but  be  sure  that  one  sees  or  feels.  No  science  ia 
required  for  tho  purpose  of  establishing  such  truths ;  no  rules  of  art 
con  render  nur  knowledge  of  them  more  certain  than  it  is  in  itsel^^ 
There  is  no  logic  for  tliis  portion  of  oar  knowledge.  fl^| 

But  we  may  fancy  that  we  see  or  foci  what  we  in  reality  inftiPV 
Newton  saw  the  tnitu  of  many  propositions  of  geometry  without  read- 
ing tlio  demonstrations,  but  not,  we  may  bo  sure,  without  their  flashing 
through  bis  mind.  A  truth,  or  supposed  truth,  which  is  really  tho  re- 
sult of  a  very  rapid  inference,  may  seem  to  bo  apprehended  intuitively. 
It  bos  long  been  agreed  by  philosophers  of  the  most  opposite  schools, 
that  this  mistake  is  actually  mado  in  so  familiar  an  instance  as  that  of 
the  eyesight.  There  is  nothing  which  we  appear  to  ourselves  more 
directly  conscious  of,  than  iho  distance  of  an  object  from  us-  Yet  it 
has  long  been  ascertained,  that  what  is  perceived  by  tho  eye,  is  at  most 
nulhing  moru  than  a  variously  colored  surface ;  that  when  wc  fancy 
we  see  distance,  all  we  really  see  is  certain  variations  of  oppareut 
size,  and  more  or  less  faintness  of  color;  and  that  our  eMtimale  of  the 
object's  distance  from  us  is  the  result  of  a  comparison  (mado  with  b(» 
much  rapidity  that  wo  are  unconscious  of  making  it)  between  the  size 
&nd  color  of  tho  object  as  thoy  appear  at  tlio  time,  and  tho  size  and 
color  of  the  5amo  or  of  similar  objects  as  they  appeared  when  close  at 
hand,  or  when  their  degree  of  remoteness  was  known  by  other  evi- 
dence. The  perception  of  distance  by  the  eye,  which  seems  so  liko 
intuition,  is  thus,  in  reality,  an  inference  grounded  on  experience; 
an  inference,  too,  which  we  learn  to  make;  and  wbich  we  make  with 
moro  and  more  correctness  as  our  experience  increases;  though  in 
famiUnr  cases  it  takes  place  so  rapidly  as  to  appear  exactly  on  a  par 
with  those  perceptions  of  sight  which  are  really  mtuilivc,  our  porcop-^ 
tions  of  color.*  ~^ 

'  Thin  eelebrnted  theory  hu  rccentk  b«eD  cillert  in  qnoation  by  s  writer  of  decern 
reputsLiun,  Mr.  Samuel  Uuley :  but  I  do  iioL  coaceive  that  Iho  eruunils  oit  whicti  U  hit 
bocn  r«criv(^  by  philosophers  for  a  rrnlury  psst,  have  been  at  all  shaken  by  that  gentJc 
mnirs  objecttona.    I  have  elscvrjivre  loiJ  what  appeared  to  me  neccwary  in  reply  to  bi 
argumenu.— H'fjj».ifu/ff  Rnine,  for  Ocfobfr  Iftia, 
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Of  the  science,  therefore,  which  expounda  the  jpcrationa  of  the  hu- 
man understanding  in  the  pursuit  ot  truth,  one  essential  part  ia  the 
inquiry :  What  are  the  truths  which  are  the  objects  of  intuition  or 
consciousnesfi,  and  what  arc  those  which  we  merely  iufer  /     But  this 
inquiry  has  never  been  considered  a  portion  of  logic^     Its  place  is  in 
another  and  a  perfectly  distinct  department  of  science,  which  may  be 
called  tlio  higher  or  transcendental  mctaphv^ics.     For  such  is  the  litle 
which  has  been  given  to  that  portion  of  mental   philoM^phy  which 
attempts  to  determine  what  part  of  tlie  furniture  of  the  mind  belongs 
to  it  originally,  and  what  part  is  constructed  by  itself  out  of  matori^ 
furnished  frum   without.     To  this   science  appertain  the  grca(  and 
much  debated  questions  of  the  existence  of  matter;  of  the  existence 
of  spirit,  and  the  distinction  between  it  and  matter;  of  the  reality  of  ^ 
time  and  space,  as  things  without  the  mind,  and  di8tiii<niishable  from 
the  objeru  which  are  said  to  exist  in  them.     For,  in  tho  present  state 
of  the  discussion  on  these  topics,  it  is  universally  allowed  tiiat  the 
existence  of  matter  or  of  spirit,  of  space  or  oC  time,  is,  in  its  nature, ' 
unsusceptible  of  being  proved;  and  that  whatever  is  known  of  them, 
is  known  by  immediate  intuition.     To  the  same  sirience  belong  the  , 
inquiries  into  the  nature  of  Couception,  Perception,  Memory,  aiid 
Belief;  all  of  which  are  opera.tions  of  the  understanding  in  the  pursuit 
of  tiTjth ;  but  with  which,  as  phenomena  of  the  mind,  or  with  the  po»-  ' 
flibility  which  may  or  may  not  exist  of  analyzing  any  of  them  into     J 
simpler  phenomena,  the  logician  as  such  bos  no  concern.     To  this   ' 
science  must  also  be  referred  the  following,  and  nil  analogous  ques- 
tions: To  what  extent  our  intellectual  faculties  and  our  emotions  are 
innate — to  what  extent  the  reault  of  oHKOciation.     Wljeiher  God,  mid    ■ 
duty,  are  realities,  the  existence  of  which  Is  manifest  to  us  u  priori  by 
the  constitution  of  our  rational  faculty ;  or  whether  our  ideas  of  them 
are  acquired  notions,  the  origin  of  which  we  are  able  to  trac«  and 
explain;  and  the  reality  of  the  objects  themfw'lves  a  question  not  of 
consciousness  or  intuition,  but  of  evidence  and  reasoning. 

The  province  of  logic  must  be  rostricte*!  to  that  portion  of  our  knowl- 
edge which  conBi.fts  of  inferences   from   truths   previously  known;' 
whether  those  antecedent  data  ho  general  propositions,  or  particular  ' 
observations  and  perception*.     Logic  is  not  the  science  of  Belief,  but  ' 
the  science  of  Proof,  or  Evidence.     So  far  forth  as  bolief  prnfossos  to 
be  fi»undrd  upon  proof,  the  office  of  logic  is  to  supply  a  test  for  ascer- 
taining whether  or  not  the  belief  is  well  grounded.     With  the  claims 
which    any  proposition   has  to  belief  on  its  own  intrinsic  evidence, 
that  is,  without  evidence  in  the  proper  sense  of  the  word,  logic  has 
nothing  to  do. 

§  5.  As  the  far  greatest  portion  of  our  knowledge,  whether  of  gen- 
eral truths  or  of  particular  facts,  is  avowedly  matter  of  inference, 
nearly  the  whole,  not  only  of  science,  but  of  human  conduct,  is  araeu- 
ftble  to  the  authority  of  logic.  To  draw  inft-ronceit  hns  boen  said  to  b«  / 
the  great  business  of  life.  Every  one  has  daily,  hourly,  and  moment- 
ary need  of  aacertainiag  facts  which  ho  has  not  directly  nbserved ;  not 
from  any  general  oiirpose  of  adding  to  his  stock  of  knowledge,  but 
because  the  facts  tfiemsolvea  are  of  importance  to  his  interests  or  ut  his 
occunntions.  The  business  of  the  rangistnite,  of  the  military  com- 
mander, of  the  navigator,  of  the  physician,  of  the  agriculturist,  is  merely 
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to  judge  of  evidence,  and  io  act  accorvlin^ly.  They  all  have  to  asc> 
tain  certain  facts,  in  order  that  they  may  alK-nN'arda  apply  certain  ml  _, 
either  devised  by  ihomBclvca,  or  prescribed  for  their  guidance  by 
others ;  and  as  they  do  this  well  or  ill,  so  lliey  discharge  well  or  ill  the 
dutie;;  of  their  several  callings.  It  is  the  only  occupation  in  which  the 
mind  never  ceases  to  be  engaged ;  and  is  the  eubject,  not  of  logic,  but 
of  knowledge  in  general.  Our  deBnition  of  logic,  therefore,  will  be  in 
danger  of  including  the  whole  field  of  knowledge,  unless  wo  qualify  it 
I  by  some  further  limitation,  showing  distinctly  where  the  domom  of  the 
otlier  arts  and  sciences,  and  of  common  prudence  cuds,  and  that  oi 
logic  begins. 

The  distinction  is,  that  the  Bcicnco  or  knowledge  of  the  particular 
subject- matter  fumishes  iho  c^ndence,  while  logic  furnishes  the  piin* 
ciples  and  rules  of  the  estimation  of  evidence.  Logic  does  not  pre- 
tend to  teach  the  surgeon  what  arc  the  symptoms  whicli  indicate  a 
violent  death.  This  he  must  loom  &om  his  own  experience  and  obser- 
vation, or  from  that  of  otheis,  his  predecessors  in  his  peculiar  science. 
But  logic  sits  in  judgment  on  the  sufficiency  of  that  obsenalion  and 
-experience  to  justify  his  rules,  and  on  tho  sufficiency  of  his  rules  to 
r justify  his  conduct.  It  does  not  give  him  proofs,  but  teaches  him  what 
makes  them  proofe,  and  how  he  is  to  judge  of  them.  Lo^c  alone  can 
never  show  that  the  foot  A  proves  tho  fact  B ;  but  it  can  point  out  to 
what  conditions  all  facts  must  conform,  in  order  that  they  may  provo 
other  facts.  To  decide  whether  anv  given  fact  fulfils  ibcso  conditions, 
or  whether  facts  can  be  found  which  fulfil  them  in  any  given  case^ 
belongs,  exclusively,  to  tho  particular  art  or  science,  or  to  our  knowl- 
edge of  tlio  paiticular  subject. 

It  is  in  this  sense  that  logic  Ls,  what  Bacon  bo  expressively  calls  it, 
ars  artivm ;  the  science  of  science  itsell  All  science  consists  of  data 
and  conclusions  from  tbosc  data — of  proofs,  and  what  they  prove :  now» 
logic  points  out  what  r(.>laliiins  must  subsist  between  data  and  what- 
ever can  be  cnnchided  from  them — ^between  proof  and  everything 
which  it  can  prove.  If  there  be  any  such  indispensable  relations,  ana 
if  these  can  bo  precisely  determined,  every  particular  branch  of  science 
as  well  as  every  individual  in  the  guidiuico  of  his  conduct,  is  bound  to 
conform  to  those  relations,  under  the  penally  of  making  false  infer- 
ences, of  drawing  conclusions  which  are  not  grounded  in  the  realities 
of  things.  Whatever  has  at  any  time  been  concluded  justly,  whatever 
knowledge  has  beeu  acquired  otherwise  than  by  immediate  intuition^ 
depended  upon  the  obsen'ance  of  the  laws  which  it  ia  the  province  of 
logic  to  investigate.  If  the  nmclusions  are  just,  and  the  kuowledgo 
sound,  those  law.i  have  actually  lieeii  obsen'ed. 

§  6.  Wo  need  not,  therefore,  seek  any  further  for  m  solution  of  tho 
question,  so  often  agitated,  respecting  the  utility  of  logic.  If  a  science 
uf  logic  exists,  or  is  capable  uf  existing,  it  must  bo  useful.  If  there  be  , 
rules  to  which  every  mind  conforms  in  every  instance  in  which  it  I 
judges  rightly,  there  seems  little  necessity  for  discussing  whether  a  I 
person  is  more  likely  to  observe  those  rules,  when  ho  knows  the  rules, 
than  when  he  is  unacquainted  with  tliem. 

A  science  mav  undoubtedly  be  brought  to  a  cenain,  not  inconsider- 
able, stage  of  advancement,  without  the  application  of  any  other  logic 
to  it  than  what  ull  persons,  who  are  said  tu  have  a  SMund  undej'utaud- 
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mg,  uciiuire  empirically  in  the  course  oftl^eir  studies.  Men  judged  oi 
evidence,  and  oilen  very  correctly,  before  logic  was  a  science,  or  ihey 
never  could  have  made  it  one.  And  they  executed  great  tncchiinical 
works  before  they  understood  the  lawB  uf  mechanicB.  But  ihcro  ore 
limits  butb  to  what  mechanicians  can  do  without  principles  of  mcchaii* 
ica,  and  tu  what  thinkers  can  do  without  principles  of  logic.  And  tlie 
limits,  iu  the  two  cafics,  are  of  the  same  kind.  The  extent  of  what 
man  con  do  without  understanding  the  theory  of  what  he  is  doing,  is 
ID  all  ca.se8  much  the  same :  he  cnn  do  whatever  is  very  easy ;  what 
requires  only  tinoe,  and  patient  industry.  13ut  in  the  progress  of 
science  from  its  easiest  to  its  more  difficult  problcma,  every  great  step 
in  advance  ha^  had  cither  as  ilH  precursor  or  as  iis  acc<  mpanimcrii  and 
ooceasary  condition,  u  correH]>uuding  improvement  in  the  notion:!  and 
pnnciplcs  of  logic  received  among  the  most  advanced  thinkers.  And 
if  several  of  the  more  difficult  sciences  are  still  in  so  defective  a  state ; 
if  not  only  so  little  is  proved,  but  disputaiiou  lia^  not  terminated  even 
about  the  little  which  seemed  to  be  so ;  the  reason,  perhaps,  is,  that 
men's  logical  nottons  have  not  yet  acquired  the  degree  of  extension, 
or  of  accuracy,  requisite  fur  the  estimation  of  the  evidence  proper  to 
those  particular  departmenta  of  knowledge. 

5  7.  Logic,  then,  is  the  science  of  liie  opcnitions  of  the  understand- 
ing which  are  subsen*ient  to  the  eBtimaiton  of  evidence:  both  the 
procesa  itself  of  proceeding  from  known  truths  In  unknown,  and  all 
micUectual  oncrations  auxiliary  to  this.  It  includes,  therefore,  tbe 
operation  of  Naming;  for  language  is  an  instrument  of  thought,  as 
well-  as  a  means  of  communicating  our  thoughts.  It  includes,  also. 
Definition,  and  Classification.  For,  the  use  of  these  operations  (putting 
all  other  minds  than  one's  ovm  out  of  consideration)  is  to  ser\'e  not 
only  for  keeping  our  evidences  and  the  conclusions  fiom  them  perma- 
nent and  readily  accessible  in  the  memory,  but  for  so  martthaling  the 
fiicts  which  we  may  at  any  time  be  ongaf^cd  in  invcsiignting,  as  to 
unable  us  to  perceive  more  clearly  what  evidence  there  is,  and  to  judge 
with  fewer  chances  of  error  whether  it  be  sufficient.  The  analysis  of 
the  instruments  we  employ  in  the  investigation  of  truth,  is  part  of  the 
analysis  of  the  investigation  itself;  since  no  art  is  complete,  unless  j 
another  art,  that  of  constructing  the  tools  and  6tting  them  for  the  ' 
purposes  of  the  art,  is  embodied  in  it. 

Our  object,  therefore,  will  be  to  attempt  a  correct  analysis  of  the 
intellectual  process  called  Reasoning  or  Inference,  and  of  such  other 
mental  operations  as  are  intended  to  facilitate  this :  as  well  as,  on  the 
foutidaiion  of  this  analysis,  and  jmri  passu  with  it,  to  bring  together  or 
frame  a  set  of  rules  or  canons  for  testing  the  sufjficiency  of  any  given  I 
evidence  to  prove  any  given  proposition. 

With  rcHpoct  to  the  first  part  of  this  undertaking,  I  do  not  attempt 
to  decompose  the  mental  operations  in  quocttion  into  their  ultiiuato 
elements.  It  is  enough  if  the  analysis  as  far  as  it  goes  is  correct,  and 
if  it  goes  far  enough  for  the  practical  purposes  of  logic  considered  as 
an  art.  The  separation  of  a  complicated  phenomenon  into  its  corapu 
nent  parts,  is  not  like  a  connected  and  interdependent  chain  of  proo£ 
If  one  link  of  an  argument  breaks,  the  whole  drops  to  the  ground  ;  but 
one  step  towards  on  analysis  holds  good,  and  has  on  independent  value, 
though  wo  should  never  be  able  to  make  a  second.     The  results  of 
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analytical  cliemUtr}'  are  noCthc  le^s  valuable,  though  it  should  be  dis- 
covered that  all  which  we  now  call  simple  subfttancefi  are  really  com 
pounds.  All  other  things  arc  at  any  rate  compounded  of  thoae 
elements:  whether  the  elements  themselves  admit  of  decomposition, 
is  an  important  inquiry,  but  does  not  affect  the  certainty  of  the  science 
up  to  that  point. 

I  shall,  accordingly,  attempt  to  analyze  the  process  of  inference, 
and  the  processes  subordinate  to  inference,  bo  far  only  as  may  bo 
requisite  for  ascertaining-  the  difference  between  a  correct  and  an 
incorrect  pciforroance  of  those  processes.  The  reason  for  thus  limit- 
ing our  design,  is  evident.  It  has  been  said  by  objectors  to  logic,  that 
we  do  not  leam  to  use  our  muscles  by  studying  their  anatomy.  The 
iact  is  not  quite  fairly  stated ;  for  if  the  action  of  any  of  our  muscles 
were  vitiated  by  local  weakness,  or  other  physical  defect,  a  knowledge 
of  thoir  anatomy  might  be  very  necessary  for  effecting  a  cure.  But 
wo  should  be  justly  liable  to  the  criticism  involved  in  this  objection, 
were  we,  in  a  treatise  on  Logic,  to  carry  the  analysis  of  the  reasoning 
process  beyond  the  point  at  which  any  inaccuracj'- which  may  have 
crept  into  it  n^ust  become  visible.  In  learning  bodily  exercises  (to 
cany  on  the  same  illustration)  we  do,  and  must  analyze  the  bodily 
motions,  so  far  as  is  necessary  for  distinguishing  thoso  which  ought  to 
be  performed  irom  thoBo  which  ought  not.  1  o  a  similar  extent,  and 
no  turthcr,  it  is  necessary  that  the  logician  should  analyze  the  mental 
processes  with  which  Logic  is  concerned.  Any  ulterior  and  minuter 
anal3r5i8  must  be  left  to  transcendental  metaphysics ;  which  in  this,  as 
in  otiier  parts  of  our  mental  nature,  decides  what  are  ultimate  facts, 
and  what  are  resolvable  into  ofher  facts.  And  I  behere  it  will  be 
found  that  the  conclusions  arrived  at  in  this  work  have  no  necessary 
connexion  -vWth  any  particular  views  respecting  the  ulterior  analysis. 
Logic  is  common  ground  on  which  the  partisans  of  Hartley  and  of 
Reid,  of  Locke  and  of  Rant,  may  meet  and  join  hands.  Particular 
and  detached  opinions  of  all  these  philosophers  will  no  doubt  occasion- 
ally be  controverted,  since  all  of  them  were  logicians  as  well  as  meta- 
physicians ;  but  the  field  on  which  their  great  battles  have  been  fought, 
lies  beyond  the  boundaries  of  our  science ;  and  the  views  which  vrill 
be  here  promulgntcd,  may,  I  beUcve,  bo  held  in  cenjunction  with  the 
principal  conclusions  of  any  one  of  their  systems  of  philosophy. 

Ic  cannot,  indeed,  be  pretended  that  logical  principles  can  be  alto* 
gethor  irrelevant  to  those  more  abstruse  discussions ;  nor  is  it  possible 
but  that  the  view  we  are  led  to  take  of  the  problem  which  logic  pro- 
poses, must  have  a  teudency  lavorable  to  the  adoption  of  some  one 
opinion  on  these  controverted  subjects  rather  than  another.  Logic, 
although  differing  from  the  higher  metaphysics  like  the  other  half  of  a 
groat  whole  (the  one  being  the  science  of  the  appreciation  of  evidence, 
the  other  having  for  its  main  object  to  determme  what  are  the  propo^ 
sitions  for  the  establishment  of  which  evidence  is  not  required),  yet 
when  viewed  under  another  of  its  aspects,  stands  in  the  same  relation 
to  thU,  its  sister  science,  as  it  does  to  all  the  other  sciences.  For 
metaphysioi,  in  endeavoring  to  solve  its  own  peculiar  problem,  must 
employ  means,  the  validity  ofwhich  falls  under  the  cognizance  of  logic. 
It  proceeds,  no  doubt,  as  far  as  possible,  merely  by  a  closer  and  more 
attentive  interrogati/m  of  our  consciousness,  or,  more  properly  spook 
tng,  of  our  memory  :  and  so  fai  is  not  amenable  tn  lope.     But  ^a'b«:■-* 
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ever  this  method  is  insufficient  to-attain  the  end  of  its  inquiries,  it  nrnst 
proceed,  like  other  sciences,  by  means  of  evidence.  Now,  the  moment 
this  science  begins  to  draw  inferences  from  evidence,  logic  becomes 
the  sovereign  judge  whether  its  inferences  are  well-grounded,  or  what 
other  inferences  would  be  so. 

This  influence,  however,  of  lo^c  over  the  questions  which  have 
divided  philosophers  in  the  higher  regions  of  metaphysics,  is  indii'ect 
and  remote ;  and  I  can  conscientiously  aiErm,  that  no  one  proposition 
laid  down  in  this  work  has  been  adopted  for  the  sake  of  establishing, 
or  with  any  reference  to  its  fitness  for  being  employed  in  establishing, 
preconceivefi  opinions  in  any  department  of  knowWge  or  if  inquizy 
on  which  the  speculattve  world  is  still  undecided. 
B 
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**  La  KolisUque,  qui  pnxluiail  tlabs  la  lo^iqufl.coinme  dans  la  n)oriilc,et  daa»  une  putii 
d0  In  inetaphj'8)(jiic,  one  subtiht^,  tmo  prt-cmion  tl'id*«,  dont  I'habilude  inconnuiQ  «iji  an- 
ciens,  k  contnbue  plus  qu'on  ne  croit  au  progr^  (le  U  bomui  philosophie."— Comdurcst. 
Vit  df  Ttrgot. 


CHAPTER  1. 

OF  THE  NECESSITY  OP  COMMENCING  WITH  AN  ANALYSIS  OF  LANOUAOE. 

§  1 .  It  is  SO  macli  the  establisbed  practice  of  writers  on  logic  to 
commence  iheir  treatises  by  a  few  freneml  observations  (in  most  cases, 
it  18  true,  rather  meagre)  on  Terms  and  their  varietiea,  that  it  will,  per- 
haps, scarcely  bo  required  from  mo,  in  merely  following  the  common 
asago,  to  be  as  particular  in  assigning  my  reasons,  as  it  is  usually  ex- 
pected that  those  should  be  who  deviate  from  it. 

The  practice,  indeed,  is  recommended  by  considerations  far  too  ob- 
vious  to  require  a  formal  justification.  Logic  is  a  portion  of  the  Art 
of  Thinking:  Langnage  is  evidently,  and  by  the  amnission  of  all  phi- 
losophcnt,  one  of  the  principal  instruments  or  helps  of  thought  j  and 
any  imperfection  in  the  instrument,  or  in  the  mode  of  employing  it,  is 
confcs^dly  liable,  still  more  than  in  almost  any  otlier  art,  to  confuse 
and  impede  the  process,  and  destroy  all  ground  of  confidence  in  the 
result.  For  a  mind  not  previously  versed  in  the  meaning  and  right  use 
of  the  various  kinds  of  words,  to  attempt  the  study  of  methods  of  pbi- 
losophixing,  would  be  as  it' some  one  should  attempt  to  make  himself 
an  astronomical  observer,  having  never  learned  to  adjust  the  focal  dis- 
tance of  his  optical  instnimenu  so  as  to  see  distinctly. 

Since  Reasoning,  or  Inference,  tho  principal  subject  of  logic,  is  an 
operation  which  usually  takes  place  by  means  of  words,  and  in  all 
complicated  cases  can  take  place  in  no  other  way,  tbose  who  have  not 
a  tliorough  insight  into  the  signification  and  purposes  of  words,  will  be 
under  almost  a  necessity  of  reasoning  or  inferring  incorrectly.  And 
logicians  have  generally  felt  that  unless,  in  the  very  61*91  stage,  they 
removed  this  fertile  source  of  error;  unless  they  taught  their  pupil  Co 
put  away  the  glasses  which  distort  the  object,  and  to  use  those  which 
are  adapted  to  bis  purpose  in  such  a  manner  as  to  assist,  not  perplex, 
his  vision ;  he  would  not  be  in  a  condition  to  practise  tlie  remaining 
part  of  their  discipline  with  any  prospect  of  advantage.  Therefore  it 
IS  that  an  inqtiiry  into  language,  so  far  as  is  needful  to  guard  against 
tho  errors  to  wbicb  it  gives  rise,  has  at  all  times  been  deemed  a  neccs* 
sary  preliminary  to  the  sdence  of  logic. 

But  there  is  another  reason,  of  a  still  more  ^ndarnental  natuie,  whj 
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the  import  of  words  should  be  the  earliest  subject  of  tbo  logician's  con- 
(tideraiiou:  because  without  it  he  cannot  examine  into  the  import  of 
/    Proposition^^.     Now  this  is  a  subject  which  stands  on  the  very  thrcah- 
hold  of  the  science  of  logic. 

The  object  of  logic,  aa  defined  In  the  Introduclor}'  Chapter,  ia  tu 
ascertain  how  we  come  by  that  portion  of  our  knowledge  (raucJi  the 
greatest  portion)  wliich  is  not  intuitive  ;  and  by  what  criterion  we  can, 
\    in  matters  not  sell-evident,  distinguisii  between  things  proved  and  things 
\  not  pi'oved,  between  what  is  worthy  and  what  ia  unworthy  uf  belieH 
Of  the  various  ijue&tious  which  the  universe  presents  to  our  in(]U)ring 
faculties,  some  are  soluble  by  direct  conaciousnoss,  others  only  by 
means  of  evidence.     Logic  is  concerned  \vith  these  la.tt.     The  solution, 
I     by  means  of  evidence,  of  questions  respecting  the  universe  and  the 
*    things  contained  in  it,  ia  the  purpose  ot  logic.     But  before  inquiring 
into  the  mode  of  resolving  questions,  it  is  necessary  to  inquire,  what 
are  the  questions  which  present  thcra^olvos  ?  what  qucstiotware  con- 
ceivable 1  what  inquiries  are  there,  to  which  men  have  cither  obtained, 
or  been  ablo  to  Imagine  it  possible  that  they  shoiJd  obtain,  an  answer  T 
This  point  ia  best  ascertained  by  a  survey  and  analysis  of  Propositions. 

§  2.  The  answer  to  every  question  wnich  it  is  possible  to  {ra.me,  is 
(  contained  in  a  Proposition,  or  Assertion.  Whatever  can  be  on  object 
of  belief,  or  even  of  disbelief,  must,  when  put  into  words,  assume  the  / 
form  of  a  proposition.  All  truth  and  all  error  lie  in  propositions.  • 
What,  by  a  convenient  misapplication  of  an  abstract  terra,  wo  call  a 
Truth,  is  simply  a  True  Proposition ;  and  errors  are  false  propositions. 
To  know  the  import  of  all  possible  propositions,  would  be  to  know  all 
fjuostions  which  can  be  raised,  all  matters  which  are  susceptible  of'be- 
ing  either  believed  or  disbelieved.  How  many  kinds  of  inquiries  can 
be  propounded;  how  many  kinds  of  judgments  can  be  niatle;  and 
how  many  kinds  of  propositions  it  is  possible  to  frame  with  a  meaning, 
are  but  different  forms  of  one  and  the  same  question.  Since,  then,  the 
objects  of  all  Belief  and  of  all  Inquiry  express  themselves  in  propo- 
sitions ;  a  sufficient  scrutiny  of  Propositions  and  of  tlieir  varieties  wiU 
apni-iso  us  what  questions  mankind  have  actually  asked  themselves, 
and  what,  in  the  nature  of  answers  to  those  questions,  iliey  have  actu- 
ally thought  they  had  grounds  to  believe. 

Now  the  first  glance  at  a  pi-oposition  shows  that  it  ia  formed  by  put- 
ting togetlior  two  names.     A  proposition,  according  to  the  common 
\  simple  definition,  which  is  sufficient  for  our  purpose,  is,  diacoursCy  in 
I  whic?i  xomtthing  it  affirmed  or  denied  of  loinelking.     Thus,  in  the  prop- 
osition. Gold  is  yellow,  the  quality  yellow  is  aflirmed  of  the  substance 
gold.     In  the  proposition,  Franklin  was  not  bom  in  England,  the 
fact  expressed  by  the  words  bom  in  England  is  denied  of  the  man 
Franklin. 
V       Every  proposition  consists  of  throe  parts:  the  Subject,  the  Predi- 
cate, and  the  Copula.     The  predicate  is  the  name  denoting  that  which 
iis  affirmed  or  denied.     The  subject  is  Uie  name  denoting  the  person 
or  thing  which  something  is  affirmed  or  denied  of.     The  copula  ii«  the 
,    si]^  denoting  that  there  is  an  affirmation  or  denial ;  and  thereby  ena- 
bhng  the  hearer  or  reader  to  distinguish  a  proposition  from  any  other 
kind  of  discourse.     Thus,  in  the  proposition,  The  earth  is  round,  the 
Predicate  is  the  wor«l  round,  which  denotes  the  c|uality  aftmnod,  or 
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(as  xhc  phrtiso  is)  prc*licatctl :  the  earth,  words  denoting  tlio  object 
vrHich  that  quali^  is  affirmed  of.  compose  the  Suliject;  the  word  it, 
which  Bonea  as  the  connoctinff  mark  between  the  subject  and  prodi- 
cule,  to  show  that  oue  ufthem  is  affirmed  oi'  the  other,  is  called  the 
Copula. 

Dismissing,  for  tlio  present,  the  copula,  of  which  taoro  will  be  said 
hereafter,  every  proposition,  then,  confusta  of  at  least  two  names; 
brings  together  two  names,  in  a  particular  manner.  This  is  already  a 
first  step  to>Tards  what  wo  arc  in  quest  of.  It  appears  &om  thiB,  that 
for  an  act  of  belief,  one  object  is  not  sufficient;  the  simplest  act  of  be- 
lief supposes,  and  has  something  lo  do  with,  tico  objects:  two  names, 
to  Buy  the  least;  and  (since  the  names  must  bo  names  of  something) 
two  ruimeaiie  things.  A  large  clasa  of  thinkers  would  cut  tlie  matter 
short  by  saying,  two  itlfoji.  They  would  say,  that  the  subject  and 
predicate  are  both  of  them  names  of  ideas ;  the  idea  of  gold,  for  in- 
stance, and  the  idea  of  yellow ;  and  that  what  lakes  place  (or  a  part 
of  what  takes  place)  in  the  act  of  behof,  consists  in  bringing  (as  it  is 
often  exprcsi^ed)  one  of  these  ideas  under  the  other.  But  tms  we  are 
not  yet  m  a  condition  to  say :  whether  such  be  the  correct  mode  of 
describing  the  phenomenon,  is  an  after  consideration.  The  result 
with  wbich  for  the  present  wo  must  be  contented,  is,  that  in  every  act 
of  belief  iwa  objects  are  in  some  manner  taken  cognizance  of;  that 
there  can  be  no  belief  claimed,  or  question  propounded,  tvhich  does 
not  embrace  two  distinct  (either  material  or  intellectual)  subjects  of 
thought:  each  of  them  capable  or  not  of  being  conceived  by  itself,  but 
incapable  of  being  believed  by  itselil 

I  may  say.  for  instance,  "  the  sun."  The  word  has  a  meaning,  and 
Bugge«ta  that  meaning  to  the  mind  of  any  one  who  is  listening  to  me. 
But  suppose  I  ask  bim.  Whether  it  is  true :  whether  he  believes  it  1 
He  can  give  no  answer.  There  is  as  yet  nothing  to  believe,  or  to  dis 
believe.  Now,  however,  let  me  make,  of  all  jiossible  assertions  respect- 
ing the  sun,  the  one  which  involves  the  least  of  roferenco  to  any  object 
besides  itself;  let  me  say,  "  the  sun  exists,"  Uere,  at  once,  is  some- 
thing ^vhich  a  person  can  say  ho  believes.  But  here,  instead  of  only 
one,  we  find  two  distinct  objects  of  conception  :  the  sun,  is  one  object; 
existence,  is  another.  Let  it  not  be  said,  that  this  second  conception, 
existence,  is  involved  in  tho  first ;  for  tlio  sun  may  be  conceived  as  no 
longer  existing.  *'  The  sun"  does  not  convey  all  the  meaning  that  is 
conveyed  by  "the  «un  exists:"  "my  father"  does  not  include  all  tho 
meaning  of  "  my  father  exists,"  for  he  may  be  dead  ;  "  a  round  square" 
does  not  include  the  meaning  of  **  a  round  square  exists,"  for  it  docs 
not,  and  cannot  exist.  When  I  say,  "the  sun,"  "my  father,"  or  a 
"  round  square,"  I  call  upon  the  lieorer  for  no  belief  or  disbelief,  mir 
can  cither  the  one  or  the  other  bo  afforded  mo ;  but  if  I  say,  "  tho  sun 
exisLt,"  "  my  father  exists,"  or  "  a  round  square  exists,"  I  call  for  be- 
liefj  and  should,  in  the  first  of  the  tlirce  instances  meet  with  it ;  in  the 
second,  with  belief  or  disbelief,  as  the  case  might  be;  in  the  third, 
witii  disbelief. 

§  3.  This  first  stop  in  the  analysis  of  the  object  of  beUcf,  which, 
ihuugh  so  obvious,  will  bo  found  to  be  not  unimportant,  is  the  only  one 
which  we  shall  find  it  practicable  to  mako  'without  a  preliminary  sur* 
vey  of  language.     If  wo  ati*?vut  to  proceed  further  in  the  same  path. 
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that  is,  lo  unalyze  any  further  the  iinjxjrt  of  Pronosilions ;  wo  find 
forced  upon  us,  as  a  Riibjcct  of  previous  consideratitin,  the  import  of 
Names.  For  every  proposition  consists  of  two  names ;  and  every 
proposition  affirms  or  denies  one  of  these  names,  of  the  oilier.  Now 
what  wo  do,  wliat  passes  in  our  mind,  when  we  aifirm  or  deny  two 
names  of  one  another,  must  depend  upon  what  they  arc  names  of, 
Riaco  it  is  with  reference  to  that,  and  not  to  the  mere  namea  them 
selves,  that  we  make  tho  affirmation  or  denial.  Here,  therefore,  w© 
find  a  new  reason  why  the  signification  of  names,  and  tho  i-elatioQj 
^nerally,  between  names  and  the  things  (dignified  by  them,  must  oc 
cupy  the  preliminary  stage  of  the  inquiry  we  arc  engaged  in. 

It  may  be  objected,  that  tho  moamng  of  names  can  guide  us  at  moat 
only  to  the  opmions,  possibly  the  fooliah  and  groundJetss  opinions, 
which  mankind  have  formed*  concerning  things,  and  that  as  tlic  object 
of  philosophy  is  truth,  not  opinion,  the  philosopher  should  dismiss 
w^ords  and  look  into  things  theraselvcs,  to  ascertain  what  questions  can 
he  Bfikcd  and  answered  in  regard  to  them.  This  ad\~icc  (which  fortu- 
nately no  one  has  it  in  his  power  to  follow)  is  in  reality  an  exhortation 
to  discard  the  whole  fruits  of  the  labors  of  bis  predecessors,  and  de 
mean  himself  as  if  he  were  the  first  person  who  liad  ever  turned  an 
inquiring  eye  upon  nature.  What  does  any  one's  personal  knowledge 
of  Things  amount  to,  after  subtracting  all  which  he  has  acquired  by 
means  of  tlio  words  of  other  people  1  Even  after  he  has  leanit  as 
much  as  men  usually  do  leam  from  others,  will  ihe  notions  of  things 
contained  in  his  individual  mind  afford  as  sufficient  a  basis  for  a  cafa- 
loguc  raiaonaie  as  the  notions  which  are  in  tho  minds  of  all  man* 
kind? 

In  any  enumeration  and  classification  of  Things,  which  does  not  set 
out  from  their  names,  no  varieties  of  things  ■will  of  course  be  compre- 
hended but  those  recognized  by  tho  particular  inquirer;  and  it  will 
still  remain  for  him  to  establish,  by  a  suKsequent  examination  of  names, 
that  hia  enumeration  has  omitted  nothing  which  ought  to  have  been 
included.  But  if  we  begin  with  names,  and  use  them  as  our  clue  to 
tho  things,  we  bring  at  once  before  us  all  the  distinctions  wliicli  have 
been  recognized,  not  by  a  single  inquirer  of  perhaps  limited  views,  hut 
by  the  collective  intelligence  of  mankind.  It  doubtless  may,  and  I 
believe  it  will,  be  found,  that  mankind  have  multiplied  the  varieties 
ounce csaarily,  and  have  imagined  distinctions  among  tilings  where 
there  were  oidy  distinctions  in  the  manner  of  naming  ihcm.  But  we 
are  not  entitled  to  assume  this  in  the  commencement.  We  roust  begin 
by  recognizing  the  distinctions  made  by  ordinary  language.  If  some 
of  these  appear,  on  a  close  examination,  not  to  be  fundamental,  our 
enumeration  of  the  different  kinds  of  realilics  maybe  abridged  accord- 
ingly. But  to  impose  upon  the  facts  in  the  first  instance  the  yoke  of 
a  theory,  while  the  grounds  of  the  theory  are  reserved  for  discussion  in 
a  8ijhse(|uent  stage,  is  evidently  not  a  co  irso  which  a  logician  can  re»- 
•onably  adopt. 
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OP  NAMES. 

^  1.  "  A  NAKiE,  says  HoT>l»ca,*  "  U  a  word  taken  at  plensiue  ui  6ur;u 
for  a  mark,  wliich  may  raise  in  our  mind  a  tliougbt  like  to  some  tlioiiglu 
wo  had  before,  and  which  being  pronounced  to  others,  may  be  to  thoui  . 
a  sign  of  what  thought  tha  speaker  hadt  before  in  hiH  mind."  This 
simple  definition  of  a  name,  as  a  word  (or  set  of  words)  serving  the 
douole  purpose,  of  a  mark  to  recall  to  ourselves  the  Ukeness  of  a 
former  lliought,  and  a  sign  to  make  it  known  to  others,  appears  unex 
cepiionable.  Names,  indeed,  do  much  more  than  this  ;  but  whatever 
else  they  do,  grows  out  of,  and  is  the  result  of  this  :  as  will  appear  in 
its  pro{>er  place. 

Are  names  more  properly  said  to  be  llio  names  of  things,  or  of  our 
ideas  of  things  ?  The  first  is  the  expression  in  common  use  ;  the  last  is 
that  of  some  philosophers,  who  conceived  tliat  in  adopting  it  they  wore 
introducing  a  highly  important  distinction.  The  cmment  thinker  just 
quoted  seems  to  countenance  the  latter  opinion.  "  But  seeing,"  ho 
continues,  "names  ordered  in  speech  (as  is  defined)  are  signs  of  our 
conceptions,  it  is  manifest  lliey  aro  not  signs  of  the  things  them- 
selves ;  for  that  the  sound  of  this  word  itom  should  be  the  sign  of  a 
stone,  cannot  be  understood  in  any  sense  but  this,  that  he  that  hears  it 
collect*  that  he  that  pronounces  it  thinks  of  a  stone." 

If  it  be  merely  meant  that  the  conception  alone,  and  not  the  tUing 
itself,  ia  recalled  by  the  name,  or  imparted  to  the  hearer,  thi.«t  of  course 
cannot  be  denied.  Nevertheless,  there  seems  good  reason  for  adiier 
ing  to  the  common  usage,  utid  calling  the  word  sun  the  name  of  the 
aim,  and  not  the  name  of  our  idt^a  of  the  sun.  For  names  are  not 
intended  only  to  make  the  hearer  conceive  what  we  conceive,  but  also  | 
to  inform  him  what  we  believe.  Now,  when  I  use  a  name  for  the 
purpose  of  expressing  a  belief,  it  is  a  belief  concerning  the  thing  itself, 
not  concerning  my  idea  of  it.  Wlien  I  say,  "  the  sun  is  the  cause  of 
day,"  I  do  not  mean  that  my  idea  of  the  sun  causes  or  excites  in  me 
the  idea  of  day ;  but  that  the  pbyaical  object,  the  sun  itself,  is  the 
cause  from  which  the  outward  phenomenon,  day,  follows  as  an  clTect. 
It  seems  proper  to  consider  a  word  aa  the  name  of  that  which  we 
intend  to  ue  understood  by  it  when  wo  use  it;  of  that  which  any  fact 
that  we  assert  of  it  is  to  be  understood  of;  that,  in  short,  concerning 
which,  whcR  wo  employ  the  word,  wo  intend  to  give  informatioii. 
Names,  tlierefore,  shall  always  be  spoken  of  in  this  work  as  the  namei 
of  things  themselves,  and  not  merely  of  our  ideas  of  things. 

But  the  question  now  ansos,  of  what  things  7  and  to  answer  this  it 
u  necessary  to  take  into  consideration  the  different  kinds  of  names. 

I  2.  It  U  usual,  before  examining  the  various  classes  into  which 
names  are  commonly  divided,  to  begin  by  distinguishing  from  names 
of  every  dosrription,  those  words  which  are  not  names,  but  only  parts 

*  Campvtnlion  or  Lffic,  chap.  iL 

f  In  the  onginal,  *'  bad,  or  had  nat.*^  Thcae  Utt  wordi,  a«  ioTolrtnt  •  sulttlel;-  foreign  tc 
nur  present  purpose,  1  bave  forborne  to  quote. 
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of  names.  Among  such  are  reckoned  particles,  ^&  of,  to,  iruhj^  ofin 
tho  tnflecled  caaea  of  uounti  substautivo,  as  m«,  Aim,  John's  ;*  and  e\\ 
sdjoctiTeB,  B&  large,  heavy.  Thcae  words  do  not  oxprcse  thiugs  o- 
wuich  anything  can  be  affirmed  or  denied.  Wo  cannot  say,  Heav\ 
foil,  or  A  heavy  fell ;  Truly,  or  A  truly»  was  aascrtod ;  Of,  or  An  oi 
waa  in  the  room.  Unless,  indeed,  we  are  speaking  of  tho  mere  word^ 
themselree,  as  when  we  say,  Truly  is  an  English  word,  or,  Hea\'y  ir 
an  adjective.  In  that  case  tfaev  are  complete  names,  viz.  names  ol 
those  particular  sounds,  or  of  those  particular  collections  of  written 
characters.  This  emploj'ment  of  a  word  to  denote  the  mere  letters 
and  syllables  of  which  it  is  composed,  was  termed  by  the  schonhncn 
the  suppositio  materialit  of  the  word.  In  any  other  sense,  wo  cannot 
introduce  one  of  these  words  into  the  subject  oi  a  proposition,  unlees 
in  combination  with  other  words ;  as,  A  heavy  body  fell,  A  truly  impor- 
tant Jact  was  asserted,  A  member  oTpariiamerit  was  in  the  room. 

An  adjective,  however,  is  capable  of  standing  by  itself  as  tho  predi- 
cate of  a  proposition  ;  as  when  wo  say.  Snow  is  white ;  and  occasion- 
ally even  as  tne  subject,  for  we  may  say.  White  is  an  agrocablo  color. 
Tliu  adjective  is  often  said  to  be  so  used  by  a  grammatical  ellipsis : 
Snow  is  white,  instead  of.  Snow  is  a  white  oWect ;  White  is  an  agree- 
able color,  instead  of,  A  white  color,  or,  Tho  color  of  white,  is  aereeeblo. 
The  Greeks  and  Romans  were  permitted,  by  the  rules  of  their  lan- 
guage, to  employ  this  ellipsis  uniTersally  in  the  subject  as  well  as  in 
tho  predicate  of  a  proposition.  In  Knglishi  this  cannot,  generally 
spcakiiig,  be  done.  liVe  may  say,  The  earth  is  round  ;  but  we  cannot 
say,  Round  is  easily  moved ;  wo  must  say.  A  round  object.  Tliis  dis- 
tinction, however,  is  rather  grammatical  than  logical.  Since  tliero  is 
no  difference  of  meaning  between  round  and  a  round  objectr  it  is  onlv 
custom  which  prescribes  that  on  any  given  occasion  one  shall  be  useu, 
and  not  the  other.  Wo  shall  therefore,  without  scruple,  speak  oJ 
a^ectives  as  names,  whether  in  their  own  right,  or  as  renresontativo 
or  the  more  circuitous  forms  of  expression  almvc  exemplified.  Tho 
odier  cltuscs  of  subsidiary  words  hnvc  no  title  whatever  to  be  con- 
sidered as  names.  An  adverb,  or  an  accusative  case,  cannot  under  any 
circumstances  (except  when  tlieir  mere  letters  and  syllables  are  spoken 
of)  figure  as  one  of  the  terms  of  a  proposition. 

Words  whicli  are  not  capable  of  being  used  as  names,  but  only  as 
yarta  of  names,  were  callcu  by  some  of  the  schoolmen  Sjmcategore 
«iaiic  terras:  trom  ov\>,  with,  and  itarj/^'opew,  to  predicate,  because  it 
was  only  teith  some  other  word  that  they  could  bo  predicated.  A 
word  whieli  could  be  used  cither  as  the  subject  or  predicate  of  a  pro 
position,  vpithoiit  being  accompanied  by  any  other  word,  was  termed 
by  the  same  authorities  a  Categoreraatic  fprm.  A  combination  of  one 
or  more  Categorematic,  and  one  or  more  SjTJcalej^oromalic  words,  as, 
A  heavy  body,  or  A  court  of  justice,  they  sometimes  called  a  mixed 
term ;  hut  this  seems  a  needless  multiplication  of  technical  expressions. 
A  mixed  tenu  is,  in  the  only  useful  sense  of  the  word,  Catcgorc- 
matic.  It  belongs  to  the  class  of  what  have  been  called  many-worded 
names. 


*  It  would,  porhnpa.  be  more  correct  lo  sajr  thst  inflectod  caaM  art-  nnni«9  and  aoniuthinit 
more  ;  and  that  this  addition  prevents  them  from  being  used  as  thfl  Hubjccu  of  propomlinna. 
But  the  puTpcMCBof  our  inquiry  do  Dot  demand  that  we  ahould  cotcivntb  acnipuloutaccn- 
racy  into  aimilar  minutue. 
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For,  as  oae  woiU  la  frequently  uot  a  name,  but  only  part  of  a  uame, 
40  a  nucaber  of  words  often  compose  one  single  name,  and  no  mofR 
Thus,  in  the  opening  of  the  Paradise  Lost,  these  linee — 

ihe  frait 

Of  tbfti  forUdtlen  tree,  whoee  mortal  tatic 
Bnxij^hi  death  iiiio  the  worUt  *ud  all  our  woe, 
Witli  loss  of  Klinn,  (ill  ane  gtoatw  Moo 
ftcBtofc  u>,  and  rrgain  Uio  oUmIuI  seal,— 

fonn  in  the  estimation  of  the  logician  only  one  name  ;  one  Categorv 
matic  terra.  A  mode  of  determining  whether  any  &ct  of  words  makes 
only  one  name,  or  more  than  one,  is  by  prt-dicattng  goiiiethlng  of  it,  and 
obijerving  wlietlier,  by  this  predication,  we  mnke  only  one  assertion  or 
fieveral.  Thus,  when  wc  say,  John  Nokcs,  ^vho  was  the  mayor  of  the 
town,  died  yestenlny, — by  this  predication  we  make  but  one  assertion ; 
whence  il  appears  that  "  John  Jsokcs,  who  was  the  mayor  of  the  town," 
is  no  more  than  one  name.  It  is  irae  that  in  this  propotiition,  besides 
the  assertion  Uiat  Jolin  Nokcs  died  yesterday,  there  is  included  another 
assertion,  namely,  thai  John  Nokcs  was  mayor  of  the  town.  But  Uiis 
last  assertion  was  already  made :  we  did  not  make  it  by  ad(Ung^  the 
predicate,  "  died  yostorday."  Suppose,  however,  that  the  words  bad 
been,  John  Nokes,  and  the  mayor  of  the  town,  the^  wotdd  have  formed 
two  names  instead  of  one.  For  when  we  say,  John  Nokes  and  the 
mayor  of  the  town  died  yesterday,  we  raiike  two  assertions  ;  one,  rjiat 
John  Nokes  died  yesterday ;  the  other,  that  the  mayor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate,  at  any  greater  leugtli,  the  subject  of 
many-worded  names,  we  proceed  to  the  distinctions  which  have  been 
established  among  names,  not  according  to  the  words  they  are  com 
posod  of,  but  according  to  their  signification. 

§  3.  All  names  arc  names  of  something,  real  or  ima^nary ;  but  all 
things  have  not  names  appropriated  to  them  individually.  For  some 
individual  objects  wo  require,  and  consequently  have,  separate  di«lin- 
guiahing  names  :  there  is  a  name  for  every  person,  and  for  every  re- 
markable place.  Other  objects,  of  which  wo  have  not  occasion  to 
speak  so  ficquently,  wo  do  not  designate  by  a  name  of  their  own ;  but 
when  the  ncccfsity  arises  for  naming  tlium,  wo  dn  so  by  putting  to 
gethcr  several  words,  each  of  whicli,  by  itself,  might  be  and  is  used  for 
an  indefinite  number  of  other  objects ;  ua  when  I  say,  fAis  stone:  "  this" 
and  "  stone"  l)elng,  each  of  them,  names  tliat  may  be  used  of  many 
other  objects  besides  the  partictdar  one  meant,  although  the  only  ob 
jeot  of  which  they  can  both  be  used  at  the  given  moment,  consistently 
with  their  sigultication,  may  bo  the  one  of  which  I  msh  to  speak. 

Wore  this  the  sole  purpose  for  which  names  that  are  common  to 
more  things  than  one,  could  l>e  employotl ;  if  they  only  served,  by 
mutually  limiting  each  other,  to  afford  a  designation  for  such  individual 
objects  as  have  no  names  of  their  oivn ;  they  could  only  be  ranked  tunung 
contrivances  for  economizing  the  use  of  language.  But  it  is  e\'ident 
that  this  is  not  tiieir  sole  function,  it  is  by  their  mean^  that  wc  arc 
enabled  to  assert  general  propusitlons ;  to  aHirm  or  deny  any  predicate 
of  an  indefinite  number  of  things  nt  onc€.  The  distinction,  therefore, 
between  general  names,  and  inilividu/tl  or  itita^utar  names,  is  fuiida* 
mmital;  and  may  be  considei-ed  a.s  the  first  grand  division  of  uamea 
C 
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A  f^tiiieral  jiame  is  familiarly  Jefinetl,  a  iianio  winch  is  cnpubfe 
/    Dring  truly  aifimicd,  in  tlio  snmo  RCiLse,  of  each  of  an  imlcfinitc  mimltcT 
of  lbiii5p».     An  indivirlual  or  sinc^ular  name  is  a  naino  which  is  only  ca-J 
pablc  of  bcini;  truly  aftinncd.  in  iIir  mhw  hense,  of  une  ihini*. 

Thus,  nioH  is  capable  of  bcinp  truly  affirmed  of  .Ti»hn.  Peiur.  GcMiiT^e, 
and  othor  pcrson.<4  without  ayt^iiriKibli'  Uniits  :  and  Jt  is  nflirnicd  r  if  all  of 
Uicni  in  th(]  same  sense;  fur  tho  word  man  oxprctises  certain  qu:ilitii», 
and  when  wc  predicate  it  of  those  persons,  wo  assert  that  thoy  all 
possess  thofio  tiuolitios.  But  John  is  only  capable  of  bcin^  truly  nf- 
finned  of  one  single  person,  at  Icaat  in  the  same  sense.  For  although 
there  arc  many  persons  who  bear  lliat  name,  it  ie  not  conferred  upon 
them  to  indicate  any  qualities,  or  anything  which  belongs  to  ihcm  in 
common  ;  and  cannot  be  said  tr)  be  aliirnied  of  ihem  in  any  smxe  at  uM, 
consequently  not  in  the  some  sense.  "  The  present  king  of  Enj;laT>d'* 
is  also  an  individual  name.  For,  that  tlicro  never  can  be  more  than 
one  person  at  a  time  of  whom  it  con  be  truly  ii£Btined.  is  implied  in.. 
the  meaning  of  the  words. 

It  is  not  unusual,  by  way  of  explaining  what  is  nioant  by  a  goi] 
name,  to  say  that  it  is  the  name  of  a  cicus.     But  this,  though  a  coiive 
Tiient  mode  of  expression  for  aomo  purposes,  is  objccliooablo  as  a  defi* 
nition,  Binco  it  explains  the  clourcr  of  two  things  by  tiio  more  obscnre.,] 
It  Would  be  more  lot>:)ca]  to  reverse  the  proposition,  and  turn  it  into  wi 
definition  of  the  word  clast :  "  A  class  is  the  indefinite  multitude  of  in* 
dividuals  denoted  by  a  j^enoral  name." 

It  is  necessary  to  distinguish  general  from  coUtvtive  names.  A  gen- 
eral name  is  one  which  can  bo  predicated  of  each  individual  of  a  mul- 
j  titude ;  a  collective  name  cannot  Ik*  ]>redicatcd  of  each  separately,  but 
only  of  all  taken  together.  "  Tho  7Gili  i-etrimeut  of  foot,"  which  is  a 
collective  name,  is  not  a  general  but  an  individual  name;  for  aUliough 
it  can  ho  predicated  of  a  multitude  of  individual  soldiers  taken  jointly, 
it  cannot  be  predicated  of  them  severally.  We  may  say.  J  ones  is  a 
soldier,  and  Thompson  is  a  soldier,  and  Smith  is  a  soldier,  but  wo  can 
not  say,  Jones  is  the  7Cth  regiment,  and  Thompson  is  the  7Gih  regi- 
ment, and  Smitli  is  the  7Gth  regiment.  AVo  can  only  say,  Jones, 
and  Thom|>Kon,  and  Smith,  and  Brown,  and  bo  forth,  (enumerating  all 
the  soldiers.)  arc  the  7Gth  regiment. 

"  The  7Cth  rogimeut"  ia  a  collective  liame,  but  not  a  general  one: 
'•  a  regiment"  ia  both  a  collective  and  a  general  name.  General  with 
respect  to  all  individual  regiments,  of  each  of  which  separately  it  can 
flc  affiiTncd  ;  collective  with  respect  to  the  individual  soldiers,  of  whom 
any  regiment  is  composed. 

*  §  4.  The  second  general  division  of  names  ia  into  concrete  and  ah- 

Mtract.  A  concrete  name  is  a  name  which  stands  for  a  thing ;  an  ab- 
stract name  is  a  name  which  stands  for  an  otlributo  of  a  tiling.  Thiis, 
John,  the  fca,  tkfB  table,  arc  names  of  things.  Whitc^  idso,  js  a  name 
of  a  thing,  or  rather  of  things.  Whiteness,  again,  is  tlie  nruno  of  n 
quality  or  attribute  of  those  things.  Man  is  a  name  of  many  things; 
huin:iniiy  is  a  name  of  iin  attribute  of  those  things.  Otd  is  a  name  of 
tilings ;   oUl  age  is  a  name  of  one  of  their  attributes. 

I  have  used  tho  words  cnncretc  and  abstract  in  the  sense  annexed  to 
Litem  by  the  schoolmen,  who,  notwitlistanding  theimyjcrfcctions'  of  their 
philosophy,  were  unrivalled  in  the  c^jnsti-uction  of  technical  language. 
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and  whose  definitions,  in  logic  at  least,  though  they  never  went  more 
than  a  little  wuy  into  the  subject,  have  seldDra,  I  think,  houn  altered 
but  to  be  spoiled.  A  practice,  however,  has  grown  up  in  more  mod- 
em times,  which,  if  not  introduced  by  Locke,  has  gained  cuiTcncy 
chiefly  from  his  example,  of  applying  thq  expression  "  abstract  name" 
to  all  names  which  ai*o  the  result  of  abstraction  or  generalization,  and 
ccnscqucntly  to  all  general  names,  instead  tif  conHiung  it  to  tiie  names 
of  attributes.  The  meluphysicians  of  the  Condillac  school — whose  ad- 
miration of  Locke,  passing  over  the  profuundesl  ^peculBtiuns  of  that 
truly  onginal  genius,  usually  fiustcns  with  peculiar  cagijnicss  ujioii  his 
.vcakest  poinW — have  gone  on  imitating  him  in  this  abuj^iQ  of  language, 
uutU  there  is  now  some  difficulty  in  restoring  the  word  to  its  original 
signification.  A  m<>rc  wanton  alteration  in  the  meaning  of  a  wurd  is 
rarely  to  be  met  with ;  fi^r  tho  expression  general  na/He,  the  evact 
etjuivalent  of  which  exists  in  all  languages  I  am  acquainted  with,  was 
already  available  for  tho  purpose  to  which  ahxtract  has  been  misap- 
propriated, while  the  misappropriation  Icnvci*  that  important  class  of 
words^  the  names  of  attribute?,  without  any  compact  disliuctivu  appel 
b.tion.  The  old  acceptation,  bowovor,  has  not  gone  so  cotnjjletely  out 
nf  use,  OS  to  deprive  thoso  who  still  adhere  to  il  of  all  rbance  of  being 
understood.  By  ahutract,  then,  I  shall  always  mean  tho  opposite  of 
ccncreU:  by  an  abstract  name,  the  name  of  an  attribute;  In*  a  con- 
r.rdto  r.amo,  the  name  of  an  object. 

Do  abstract  names  belong  to  the  class  of  general,  or  to  that  of  sin- 
gular names  '\  Some  of  them  are  certainly  genera).  1  mean  tliose 
which  are  na:nes  not  of  one  single  and  definite  attribute,  but  of  a  class 
of  iLtti  (butcs.  Such  is  tlic  word  cnlory  which  is  a  name  common  to 
ivhiicnetfs,  redness,  &<:.  Such  is  even  the  word  whiteiie.-*s,  in  respect 
cf  the  difibrcnt  shades  of  whiteness  to  which  it  is  applied  in  common; 
the  word  magnitude,  in  respect  of  the  various  degrees  of  magnitude 
and  the  various  dimensions  of  space ;  the  word  weight,  in  respect  of 
the  various  degrees  of  weight.  Such  also  is  the  word  attrihtUe  ititelf, 
the  common  name  of  all  partlcuhir  attributes.  But  when  only  one  at- 
tribute, neither  variable  in  dt-grco  nor  in  kind,  is  designated  by  the 
name;  as  visiblona-^s ;  laniriblonuss ;  equality;  sr|uarciicss;  milkwhite- 
ness;  then  tho  name  c»n  hardly  bo  considered  general;  fur  tliough  it 
denotes  an  attribute  of  many  dilfurent  objects,  Oie  attribute  itself  is  al- 
ways conceived  as  one,  nnt  many.  The  question  is,  however,  of  no 
moment,  and  perhaps  the  best  way  of  deciding  it  would  be  to  consider 
these  names  as  neither  general  nor  individual,  but  to  place  tliem  in  a 
rJoiis  apart. 

It  may  be  objected  to  our  definition  of  an  abstract  name,  that  not 
only  the  names  whicli  wo  have  called  abstract,  but  adjectives,  which 
wo  have  placed  in  the  concrete  class,  are  names  of  attributes;  that 
white,  for  example,  is  as  much  tho  name  of  tho  color,  as  whit^ess  is. 
But  (as  l>efare  rem^irked)  a  word  ought  to  be  considered  as  the  name 
of  that  which  we  intend  to  be  understood  by  it  when  we  put  it  to  its 
principal  use,  that  is,  when  we  employ  it  in  [>rodicalion.  When  we 
say,  snow  is  white,  milk  is  white,  hnen  is  white,  we  do  not  mean  it  to 
be  understood  that  snow,  ur  linen,  or  milk,  is  a  color.  We  mean  tliat 
they  arc  things  having  the  color.  The  reverse  is  ihe  case  with  the 
word  whiteness ;  what  wo  aflirm  to  be  whiteness  is  not  snow  but  the 
color  of  snow.     Whiteness,  therefore.  Is  tho  name  uf  the  color  exclu 


SAMS9  AKO  rmotosiTtoss. 

tinifi  wlttiekawmeof  aBtliiii^wiiftiBwrhfttwgclweolor;  ft  uaa^ 
noc  tif  d>ei|»atity  »fakijMM.  bBiUTerery  wtoaotjccc  It  is  true,  tkb 
nsae  WM  gnrcB  to  ill  tlioM  Tiziow  olgaciB  OB  aocfMU  of  As^oifikj ;  «Dd 
m  o^ tlwritwB  Mj.  wiclKvoe  iiapiU|Kk*y,  ifatt  the  qodily  lonas  put 
ofiM  ■rntfrBfiini ;  bat  «  au^  can  only  be  ssid  to  ataad  lor,  or  to  be  a 
■uae oCcbelUs^i  of  wkidikcaa  be  predicated.  Weehafli 
aae  ikiA  aD  names  wUcb  cm  be  ana  to  bvfe  wf 

tmmm  hf  upljinr  wUcb  to  aa  indrndtad  we  gne  but 

tmfpoeuxig  taal  ia&ridaal^  any  be  said  to  imptf  an  sttnbaie  oT  i 
son  ^  bat  tber  are  not  oaaku  of  tbe  aitribate ;  k  has  its  o«ra  proper 
■I— ml  tt»xae. 

I     I  5.  Tbtt  leads  us  to  tbe  omBaderaKion  of  the  Umd  great  dmsioD 

f  mnwwi,  into  connatatht  uul  uom-<oimotatire,  the  latter  aometha—y 

It  unraoperly,  coUcii  aftsoiuu.     This  is  ooe  of  the  most  importaat 

outiDCtJOiM  w^cb  we  diaU  baTe  occasiaa   to  poiot  out,  bdcI  ooe  of 

ifaoee  wbicb  go  deepeit  into  tbe  naline  of  hnpraag^. 

A  noi>cocnKiCative  term  is  ooe  which  si£;iu£c«  a  subject  onhr.  or  ea 
lUnbot*  oely.  A  coonocatiTe  tenn  is  une  ^rhicb  dt-iioiea  a  subjeec 
sad  tatpliea  tn  attribute.  By  a  subject  is  here  meant  anything  whicb 
pomeiMW  attributeik  Thus  John,  or  London,  or  England,  are  name* 
whicb  s))E|;nify  a  mbject  only.  Whiteness,  brngtb,  virtue,  si^ify  ilb 
auributc  only.  None  of  these  names,  tbetefive,  are  connotsiive.  But 
vAttr,  iomg,  virhtomtt  are  connocativc.  The  word  white,  denotes  all 
rbitc  things,  as  snow,  paper,  the  ibam  o£  the  sea,  Ace,  and  impties^or 
u  it  was  teniKid  by  the  acluwlmen,  connotes^*  the  attribute  wAitmeu, 
Tho  wnrd  white  is  ant  predicated  of  tbe  attnbutc,  but  of  the  sabjccts, 
wm-,  Jcc;  but  wfaea  wo  predicate  it  of  them  we  imply,  orooonote, 
rthai  the  altrilmte  whiteness  bdones  to  tliem.  The  same  may  be  said 
of  the  other  words  above  cited,  v  irtuous,  ibr  example,  is  the  name 
of  a  class,  which  iiirlude^  Socrates,  Howard,  tbe  man  of  Rose,  and  an 
uudiffined  number  uf  other  individuals,  past,  present,  and  to  come. 
Tbc'so  iiulividuuls,  collectively  and  severally,  can  alone  be  said  witb 

£rupriely  to  be  denoted  by  the  word :  of  them  alone  can  it  properly 
B  said  tu  be  a  name.  But  it  is  a  name  applied  to  all  of  them  in  con- 
iiqiience  of  an  attribute  which  they  possess  in  common,  the  attribute 
wfaicb  men  have  agreed  to  call  virtue.  It  is  applied  to  all  beings  that 
are  oun^idered  to  possess  this  attribute ;  and  to  none  which  arc  not  so 
considered. 

IAIl  conceie  general  names  are  connotBtive.  The  woi-d  man,  for 
example,  detiotus  Peter,  Paul,  John,  and  an  indefinite  number  of  other 
iitdividtiaU,  of  whom,  taken  as  a  class,  it  is  tbe  name.  But  it  is 
.  applied  lo  ibom,  because  they  possess,  and  to  signify  that  tbe  v  possess, 
^certain  attributes.  Those  seem  to  bo,  corporeity,  animal  life,  ratioa- 
olity,  and  n  cortaiu  external  fonn,  which  for  distinction  we  call  the 
human.  Every  cxiitttiig  thing,  which  posscAsed  all  these  attributes. 
Would  be  ralle<i  a  man ;  and  anytbinjr  wtiich  possoRseU  none  of  tliem, 
tir  otiiy  one,  or  two,  or  even  three  of  them  witbont  tbe  fourth,  would 
not  btj  so  callufL  For  exam])le,  if  in  the  interior  of  Africa  there  were 
to  be  discuvercd  a  race  of  juiimals  possnAsing  reason  equal  to  that  of  bu- 
man  beings,  but  with  the  form  of  an  elephant,  they  would  not  be  called 

•  JViKiirr,  io  mark  i  cwmoturr,  tg  niarlt  o!«ng  uitS :  to  maik  one  thins  viih  ot  in  addi/ie» 
u  ir.ntlvT, 
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■len.  Swifi'fl  Houyhiihras  were  not  bo  called  Or  if  such  newly- 
dUcovcred  beings  po<!iHe»jc(l  tlio  form  of  man  ^vithout  any  vcsiige  of 
reason,  it  w  probable  that  some  otber  name  than  that  of  man  would  be 
found  for  them.  How  it  linppens  that  there  can  Im  any  doubt  about 
the  matter,  will  uppoar  hereafter.  The  word  man,  therefore,  signifiefl 
all  these  attributes,  and  all  subjects  which  pORHcas  those  attributes. 
But  it  can  t>o  predicated  only  of  the  subjects.  Wliat  we  call  men,  are 
tlic  subjects,  the  individual  Stiles  and  Nokes;  not  the  fprnlities  by 
which  llieir  humanity  is  constituted.  The  name,  therefore,  ifi  aaid  to 
signify  tiie  subject*  MrerMj/,  the  attributes  inJirecily;  it  dcnofcj  the 
subjects,  and  implies,  or  involves,  or  indiratoii,  ()r  oa  wo  flhall  aay 
benceforth,  connotes,  the  attributes.     It  is  a  coimotative  n:tnio. 

Oonnolativo  names  have  hence  been  akn  called  denominative, 
because  the  Mubject  which  they  denote  is  denominated  by,  or  receive* 
a  name  fntm,  the  attributo  which  they  connote.  Snow,  and  other 
objects,  receive  the  name  white,  because  they  posaeas  the  attribute 
which  is  called  whiteness;  James  and  Robert  receive  the  name  raan* 
because  they  possess  the  attributes  which  are  con.sidored  to  constitute 
humanity.  The  attribute,  or  attributes,  may  therotbre  be  aaid  to 
denominate  those  objects,  or  to  ipve  them  a  coraraon  name. 

It  has  been  seen  that  all  concrete  general  names  are  corniotative. 
Even  abstract  names,  thoug^h  the  names  only  of  attributes,  may  in 
Home  instances  be  justly  considered  as  connntativo;  fur  attrihtites 
themselves  may  have  attributes  ascribed  to  them ;  and  a  word  which 
denotes  attributes  may  connote  an  attribute  of  those  attriliutej).  It  is 
thus,  for  example,  with  such  a  word  as  fault;  equivalent  to  it^d  or 
kurffal  *jualittj.  This  word  is  a  name  common  to  many  attributes, 
«nd  connotes  hurtfulnesfl,  an  attribute  of  those  various  attributes. 
When,  tor  example,  wo  say  that  slowness,  in  a  horse,  is  a  fault,  we  do 
not  mean  that  the  slow  movement,  the  actual  change  of  place  of  the 
slow  horse,  has  any  miicbiovous  effects,  but  th.ai  tlic  pro|>erty  or 
peculiarity  of  the  horsfe,  from  wliich  it  derives  that  name,  the  quality 
of  bcin^  a  alow  mover,  is  an  undesirable  peculiarity. 

In  rBf^ard  to  thn«e  concrete  names  which  are  not  general  but 
individual,  a  distinciion  must  be  made. 

Proper  names  are  not  connotative  :  ihey  denote  the  individuals  whtt 
are  called  by  them ;  but  they  ilo  nut  iiitlicate  or  imply  any  attributes 
as  Itelou'j^ug-  to  rhnsc  individuals.  Wlion  we  name  a  child  by  the 
name  Mary,  or  a  doir  by  the  name  Cassar,  these  iiameH  are  Nituply 
marks  used  to  enable  those  individuals  to  bo  made  subjects  of  discourse. 
It  may  be  said,  indeed,  tliat  we  must  have  had  some  reason  for  giving 
them  those  names  rather  than  any  others:  and  this  is  true;  but  the 
name,  once  jijrveii,  becomes  independent  of  the  reason.  A  man  may 
have  been  named  John  because  that  ivad  the  name  of  his  father;  & 
town  may  have  been  named  Dartmouth,  bectiuse  it  is  situated  at  the 
month  of  the  Dart.  Bui  it  i«  no  part  of  the  signification  of  the  word. 
John,  that  the  father  of  the  persnn  so  called  bore  the  same  name ;  O'V 
even  of  the  word  Dartmouth,  to  be  situated  at  the  mouth  of  the  Dart, 
If  (Wind  should  choke  up  the  month  '»f  the  river,  or  an  earthqnako 
ehanir^e  ils  cuurne,  and  remove  it  to  a  distance  from  tlie  town,  there  la 
Ho  reason  to  think  that  the  name  of  the  toum  wonld  be  cliutiired.  That 
feet,  therefore,  can  form  no  part  f)f  the  significati^m  of  tlie  word ;  for 
Jlhorwise,  when  the  liu:t  ceased  to  be  true,  tlie  name  would  ceusa  to 
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be  applied.  Proper  names  ure  attacbetl  Lo  the  ohjecid  iheiDselvex,  and 
are  not  dependent  upon  the  continuance  ol'any  attrihuto  of  tlie  object. 
But  there  is  another  kind  of  names,  which,  alihou^h  thcv  are 
individual  names,  that  is.  prcdicahle  only  of  one  object,  are  really 
connotatire.  For«  although  we  may  give  to  an  individual  a  name 
utterly  unmeaning,  whicii  wo  call  a  proper  name, — a  word  which 
answers  the  purpose  of  ehonHnz  what  thing  it  in  wo  are  talking  about, 
but  not  of  telling  anything  about  it ;  yet  a  name  peculiar  lo  an 
individual  i.s  not  ncccsaarily  of  this  description.  It  may  be  signiiicanc 
of  some  attribute,  or  some  union  of  attributes,  which  bcinji^  possessed  by 
no  object  but  one,  determines  the  namo  exclusively  to  that  individua) 
•' Tho  sun"  is  a  name  of  iliis  doscriplion;  "God,"  when  used  by  a 
Chiistion,  is  another.  Those,  however,  are  scarce-ly  examples  of  what 
we  are  now  attempting  to  illu.strutc,  being,  in  ntrictneFs  of  language, 
general,  and  not  individual  names :  fur,  however  they  may  be  injact 
predicable  only  of  one  object,  tl»cre  is  nothing  in  ihc  meaning  of  the 
words  themselves  wliirh  implies  lliis ;  and,  accordingly,  wlien  we  are 
inmgiiiing  and  not  aflirming,  we  may  speak  of  many  Kuns;  and  the 
majority  of  mankind  have  believed,  and  still  believe,  that  there  are 
many  gods.  But  it  is  easy  to  produce  words  which  are  real  instanco-s 
of  conuotative  individual  names.  It  may  be  part  of  the  meaning  ol 
the  connotative  name  itself,  that  there  exists  but  one  individual  posneso- 
ing  tho  attribute  which  ic  connotes;  as,  for  instance,  **  the  on/y  son  oi 
John  Stiles;"  "HioJirH  emperor  of  Home."  Or  tlie  atiribute  con- 
noted may  be  a  connexion  whh  some  determinate  event,  and  the 
connexion  may  be  of  such  a  kind  as  only  one  individual  could  hare; 
or  may  at  least  be  such  as  only  one  indi\'iduul  actually  had ;  and  this 
may  l>o  implied  in  tlio  form  of  tho  cxnrci)&ion.  **  The  fallic-r  oi 
Socrates,"  is  an  example  of  the  one  kind  (since  Socrates  could  not 
have  had  two  fathers);  "tho  author  of  tho  Iliad,"  "the  murderer  oi 
Henri  Quatre,"  of  the  second.  For,  although  il  is  conceivable  thai 
more  persona  than  one  might  have  pai-tiripated  in  tlic  authorship  of  the 
Hind,  or  in  tho  murder  of  Henri  Q,uatre,  the  employment  of  tho  nniclo 
tJic  implies  that,  in  fact,  tliis  was  not  the  case.  What  is  here  done  by 
the  word  tJie,  is  done  in  other  cases  by  the  context:  thus,  "Ciesar'a 
army  "  is  an  individual  name,  if  it  appears  from  the  context,  that  tlie 
army  meant  is  tliat  which  Cicsar  commanded  in  a  ]>articulHr  battle. 
The  still  more  general  csprossiuns,  "  tlio  Roman  anny,"  i»r  "  the 
Christian  army,"  may  be  individualized  in  a  similar  manner.  Annthcr 
case  of  frequent  occun'ence  has  already  l>cen  noticed  ;  it  is  ilie  fi>llow- 
ing.  The  name,  being  a  muny-wurdcd  one,  may  consist,  iu  tiio  first 
place,  of  a.  general  name,  cajiahlo  therefore  in  iL«elf  of  being  aihrmed 
of  more  things  than  one,  but  which  h,  in  tlic  second  place,  so  limited 
by  other  words  joined  with  it,  that  iho  entire  expression  can  only  be 
predicotcd  of  one  object,  ctjnsistnntjy  with  the  raeuning  of  ilie  general 
term.  This  is  exempli  lied  in  such  nu  instuyce  ns  the  fnllnwing:  "  the 
present  prime  minister  of  England."  l*rimo  Minister  of  England  is  a 
general  name;  the  allribulus  which  it  ctmnotea  may  be  possessed  by 
an  indeBnilo  number  of  persons:  in  sucresslon  however,  not  simulta- 
ueou-sly;  since  the  meaning  of  iho  word  itself  imports  (among  other 
things)  that  there  can  be  only  one  such  person  at  a  time.  Thi-i  being 
Ihe  case,  and  the  application  of  the  name  being  aflcrwards  Umiterl  by 
tho  word  present,  to  such  individuals  as  poascss  the  attributes  at  on*- 
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ludivlsiblu  point  of  time,  it  hccomcs  applicable  only  lo  ont  individual. 
Atid  (u  tlii^  uppoan}  from  tbc  moaning^  of  tho  naino,  witbuut  any 
exiriii.stc  pruof,  it  [a  slrictly  un  individual  name. 

Frc»a  the  preceding  obdervations  it  will  cmsily  be  collected,  l1ia( 
whcncviT  tho  names  given  tu  objecia  convey  any  iiifonnation,  ilmt  is, 
whenever  they  have  properly  any  meauing,  tho  nieauing  resides  not 
ill  what  they  denote,  but  in  wlmt  thoy  canmtte.  Tho  only  names  of 
objects  which  couuote  nothing  are  yrvper  uumea;  uud  these  have, 
tJlnctly  speaking,  no  sigiiidcatiun. 

If,  like  the  rubber  in  tho  Arabian  Nights,  wo  ni:ike  a  inu.rk  with 
chalk  upon  a  houae  to  enable  us  to  know  it  again,  the  maik  has  a 
piiqjosrt,  but  it  has  not  properly  any  meaning.  The  chalk  doos  not 
dcclure  anything  about  tho  house ;  it  doea  not  mean,  Tins  is  duch  a 
person's  house,  or  This  is  a  house  which  containji  booiy.  The  object 
of  ranking  the  mark  is  merely  dislinction.  1  say  to  myself.  All  these 
houscB  are  so  nearly  alike,  that  if  I  lose  sigbt  of  them  I  tihall  not  again 
be  able  to  distinguish  that  which  1  am  now  looking  at  from  any  of 
tho  others;  I  must  therefore  contrive  to  make  the  appearance  of  this 
one  honse  unlike  that  of  the  otbci-s,  that  I  may  hereaher  knuw,  when 
I  see  the  mark — not  indeed  any  attribute  of  the  house — but  sinij>ly 
that  it  is  tho  »Ame  house  which  I  am  now  looking  at.  Mnrgiana 
chalked  all  tlic  otiicr  houses  in  a  similar  manner,  and  defeated  the 
scheme:  how]  simply  by  oblitemling  the  dilference  of  appearance 
belwcon  that  house  and  the  others-  Tho  chalk  was  still  there,  but  it 
no  longer  served  the  puqiose  of  a  distinctive  mark. 

When  we  impose  a  proper  name,  we  perform  an  operation  in  some 
degree  analogous  to  what  the  robber  intended  in  chalking  the  house. 
Wo  put  a  mark,  not  indeed  upon  the  object  itself,  but,  if  I  may  so 
epeak.  upon  the  idea  of  the  object.  A  proper  name  is  but  an  unmean- 
ing mark  which  we  connect  in  our  minds  with  tlio  idea  of  the  object, 
in  order  that  whenever  the  mark  meets  our  eyes  or  occurs  to  our 
Uiougliis,  we  may  thiuk  of  that  individual  object.  Not  being  attached 
to  the  thing  itself,  it  does  not  enable  ua,  as  tho  chalk  did,  u\  distin- 
guish the  olyect  wl>en  we  see  it ;  but  it  enables  us  to  distinguish  it 
when  it  is  spoken  of,  citlier  in  tlie  records  of  our  own  oxperienco.  oi 
in  tho  discourse  of  others;  to  know  that  what  we  tiud  asserted  in  uny 
propoMiion  of  which  it  is  tho  subject,  is  asserted  of  llio  individual  lliinv 
wiih  which  we  were  previously  acquainted. 

When  ^vo  predicate  of  anything  its  proper  name ;  when  wo  say, 
pointing  to  a  man,  this  is  Brown  or  Smith,  or  pointing  to  a  city,  that 
It  is  York,  we  do  not,  merely  by  30  doing,  convey  to  the  hearer  any 
information  about  them,  except  that  those  are  their  named.  By 
enabling  him  to  identify  the  individuals,  we  may  connect  them  with 
informatiun  previously  possessed  by  bim ;  by  saying,  This  is  York, 
wc  nuiy  It'll  him  that  it  contains  the  Minster.  But  this  is  in  virtue  of 
what  be  ,has  previously  beard  concerning  York ;  not  by  anything 
implied  in  tho  name.  It  is  othorwiso  when  objects  are  spoken  of  by 
connotative  names.  AVhen  we  say,  Tho  loivn  is  built  of  marble,  we 
give  the  hearer  what  may  bo  entirely  new  information,  and  this  merely 
by  the  signification  of  the  many-worded  connotative  name,  "  built  o{ 
marble.'^  Such  names  arc  not  signs  of  the  mere  objects,  invented 
because  we  have  occasion  to  think  and  speak  of  thoeo  objects  individ- 
uallv;  but  signs  which  accompany  an  attribute:  a  kind  of  livery  in 
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which  the  nttribiUc  clothes  all  objecis  which  are  recognized  as  posves*- 
ing  it.  They  are  not  luerc  marks,  but  more,  that  is  to  say,  signiRcanl 
marks;  and  the  connotation  is  what  coiifitilutes  their  sigiiificuncc. 

As  a  proper  name  is  said  lo  be  the  name  of  the  one  individual 
which  it  IS  predicated  of,  eo  (as  well  from  the  importance  of  adhering 
to  analogy,  as  for  tlic  other  reasons  formerly  afisi^cd)  a  connotaiive 
name  ought  to  be  considered  a  name  of  all  the  various  individuals 
which  it  IS  predicable  of,  or  in  other  words  denotes,  and  not  of  what  it 
connotes.  But  by  learning  what  things  it  is  a  name  of,  \vc  do  nol 
learn  iho  meaning  of  the  name:  for  to  the  same  thing  we  majr,  with 
equal  propriety,  apply  many  names,  nol  oqnivalnnt  in  meaning.  Thua, 
1  coil  a  certain  man  by  tho  name  Sophroniscus :  I  call  him  by  anotiier 
name,  The  father  of  Socrates.  Both  these  are  names  of  the  same 
individual,  but  their  meaning  is  altogether  dtfluroui ;  the}'  arc  applied 
lo  that  individual  for  two  difibrcnt  nur|»0tte8 ;  the  one,  merely  to 
distinguish  him  from  other  persons  wiio  are  Kpokeii  of;  the  other,  to 
indicate  a  ioct  relating  to  him.  the  fact  (hat  Socrates  was  his  son.  I 
further  apply  to  him  these  other  expressions :  a  man,  a  Greek,  an 
Atlioniau,  a  sculptor,  an  uld  man,  au  honest  man.  a  brave  man.  All 
these  are  names  of  Sophroniscus,  not  indeed  of  him  alone,  but  of  liim 
and  each  of  au  indefinite  number  of  other  human  beings.  Each  of 
these  names  ia  applied  lo  Sophroniscus  for  a  difleront  reason,  and  by 
each  whoever  understands  its  meaning  is  nppriscd  of  a  distinct  fart  or 
number  of  facts  concerning  him ;  but  ihose  who  knew  nothing  about 
the  names  except  that  they  were  applicable  to  Sophroniscus.  would 
bo  altogether  ignorant  of  tlieir  meaning.  It  is  even  conceivable  that 
I  might  know  every  single  individual  of  whoni  a  given  name  could  be 
with  truth  affirmed,  and  yet  could  not  bo  said  to  know  the  meaning  oi 
tho  name.  A  child  knows  who  arc  its  brothers  and  sisters,  long  before 
it  has  any  definite  conception  of  the  noturo  of  tho  feels  which  are 
involved  in  the  significDtiou  of  those  words. 

In  some  cases  it  is  not  easy  to  decide  precisely  how  much  a  particular 
word  does  or  does  not  connote;  that  is,  we  do  nol  exactly  know  (the 
iraso  not  having  arisen)  what  degree  of  diflerenco  in  tho  object  would 
occasion  a  diflercnce  in  the  name.  Thus,  it  is  clcai*  that  the  word 
man,  besides  animal  life  and  rationality,  connotes  also  a  certain  ex- 
ternal form  ;  but  it  would  bo  impossible  to  say  precisely  what  form ; 
that  is,  to  decide  how  great  a  deviation  from  the  form  ordinarily  found 
in  the  beings  whom  we  are  accustomed  to  call  men,  would  sudice  in  a 
ncwly-diflcovered  race  to  make  us  refuse  them  the  name  of  man. 
Rationality,  also,  being  a  quality  which  admits  of  degri't-s,  it  has  never 
been  settled  what  ia  tho  lowest  degree  of  that  quality  which  would 
entitle  any  creature  to  be  considered  a  human  being.  lu  all  such 
caacA,  the  meaning  of  the  general  name  is  so  far  unsettled,  aiul  vague 
mankind  have  not  come  to  any  positive  afrt-eement  about  tho  mailer. 
Wlien  wc  come  to  treat  of  classificotion,  we  shall  have  occasion  to 
fhow  under  what  conditions  this  vagueness  may  exist  iviihout  practical 
inconvenience;  and  cases  will  appeai-,  in  which  the  ends  of  language 
are  bettor  promoted  by  it  than  by  complete  precision;  in  order  that, 
in  natural  history,  for  instance,  individuals  or  species  of  no  very 
marked  character  may  lie  ranged  with  those  more  ttrongly  cjiaracter- 
ized  individuals  or  species  to  which,  in  all  their  properties  taken 
together,  they  bear  the  nearest  resemblance 
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But  lliis  pariiiil  uurertumty  in  the  connotation  of  names  cnu  only  be 
free  fr»>m  miaohiet*  when  guarded  by  Btrict  precautions.  One  of  tlio 
chief  sources,  iiulcod,  of  lax  habits  of  thought,  \s  the  custom  of  u^ing 
connotativG  terms  >vithout  a  distinctly  ascertained  connotation,  and  witli 
no  muru  precise  notion  of  their  meaning  tlian  can  be  loosely  collected 
from  observing  what  objects  they  are  used  to  denote.  It  is  in  this 
manner  that  ^vo  all  acquire,  imd  ineWtably  so,  our  first  knowledge  of 
our  vernacular  language.  A  child  loams  the  moanini^  of  the  words 
man,  or  whiter  by  hearinfr  them  applied  to  a  variety  of  individual  objects, 
and  lindtne  out,  by  a  process  of  generalization  oud  analysis  of  which 
he  i6  but  imperfectly  conscious,  what  those  different  objects  have  in 
coimnou.  In  the  ca:^  uf  these  two  words  the  process  is  so  easy  as  to 
reijuire  no  assistance  from  culture;  tho  objects  called  human  beings, 
and  the  objects  called  white,  diRerinw^  from  all  others  by  rjualities  of 
a  peculiarly  definite  and  obvious  character.  But  in  many  other  cases, 
objects  bear  a  general  resemblance  to  one  another,  which  leadjj  to  their 
being  familiarly  classed  together  under  a  common  name,  while,  wilhout 
more  analytic  habits  than  the  generality  of  mankind  poAsess,  it  is  not 
immediately  apparent  what  are  the  particular  titlributos,  upon  the  pos- 
session of  which  in  common  by  them  all,  their  general  resemblance 
depends.  When  this  is  tho  case,  men  use  tho  name  without  aiiy  re- 
cognized cotmotation,  that  is,  without  any  precise  meaning;  they  talk, 
and  consequently  think,  vaguely,  and  remain  contented  to  attach  only 
the  same  degree  of  significance  lo  their  own  words,  which  a  child  throe 
vearB  old  attaches  to  the  words  brother  and  lister.  The  diild  at  lea^t 
IS  seldom  puzzled  by  the  starting  up  of  new  indi^-idunls,  on  whom  he 
is  ignorant  whether  or  not  to  confer  the  title;  because  there  is  usually 
an  autbonty  close  at  hand  competent  to  solve  all  doubts.  But  a  similar 
resource  docs  not  exist  in  the  gonemlity  of  cases;  and  now  objocla  are 
continually  presenting  themselves  to  men,  women,  and  children,  which 
they  are  called  upon  to  class  propria  motti.  They,  accordingly,  do 
this  on  no  other  principle  than  that  of  superficial  eimilarity,  giving  to 
each  new  object  the  name  of  that  familiar  object,  tho  idea  of  wliicli  it 
most  readily  recalls;  or  which,  on  a  cursors'  inspection,  it  seems  lo 
them  moat  to  rcsomble :  ax  an  unknown  substance  found  in  the  ground 
will  bo  called,  according  to  its  texture,  earth,  sand,  or  a  stone.  In  this 
maimer,  names  creep  on  from  subject  to  subject,  until  all  traces  of  a 
common  meaning  sometimes  dii«appoar,  and  tho  word  comes  to  denote 
a  number  of  things  not  only  independently  of  any  common  atti-ibuto, 
but  which  have  actually  no  attribute  in  common ;  or  none  but  what  is 
shared  by  othei  things  to  which  tho  name  is  capriciously  refused.* 
Even  pliilosophors  have  aided  in  this  perversion  of  general  language 
from  its  purj)08e;  sometimes  because,  like  the  vulgar,  they  knew  no 
better;  and  sometimes  in  deference  to  that  aversion  to  admit  new 

*  It  would  be  welt  if  this  natural  dejsneTacjr  of  languigc  look  pUce  only  in  the  hands  of 
the  isaoranl  vulgar  \  bul  some  uf  tlic  most  roiu&rkable  mstoncea  are  to  bo  fouud  in  tunni 
start,  and  among  techmcatlv  Mitcatcd  persons,  such  aa  Kngliah  lawyers.  Fihny,  for  «x- 
3mplo.  u  a  law  term,  with  tlie  f^und  ol  wUiclt  all  mn  are  familinr ;  but  then*  ia  rib  taW)'er 
who  would  undertake  to  uil  wlint  a  foluny  is,  utberwise  than  bjr  enuoienitin!;  the  vanoua 
kinds  of  offence*  which  are  so  called.  Onginalty  the  word  folon^  had  a  meaning ;  it  deno* 
ted  all  ofTences,  the  penally  of  which  included  furfcilure  ol  piods;  but  sutiacouent  acta  of 
ParlumotiL  bare  declared  various  offencm  to  bo  felonies  without  pniointn^  taat  peQalty, 
and  bSTO  taken  nway  the  penalty  from  othere  which  conlijiuc  nerertbeieaa  to  be  caUttd  felo- 
ues,  insouiudi  that  the  acta  so  called  have  now  no  property  whatever  in  euramon,  save  that 
of  beine  untawlul  and  punishable. 
1) 
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woi'cLi,  wiiicTi  inducer  mnnkinJ,  on  all  aulijects  not  conBidercil  tcrlmic-al 
to  oMeinpt  to  niiiUc  tlic  ori^rinal  small  stock  of  names  servo  with  but 
little  augtncntiition  lo  express  a  constantly  incrousing  number  of  objects 
and  tlialiiir.'.iuns.  and,  coiiHuqucntly,  to  cxprtr&s  lliem  in  u  manner  pro- 
gi'cssivf-iy  more  aiid  more  imperfect. 

To  wliQt  decjrec  tlii-t  loose  mode  of  classing^  and  denominatii  g  objecth 
tio^  rendered  the  vocabulury  of  mental  and  moral  pbiloeophy  unfit  fm 
ibo  purposes  of  accurate  tlunkinff,  is  best  known  to  whoever  has  most 
reflected  un  the  present  condition  of  those  b]*anches  of  knowledge. 
■Since,  however,  the  introduction  of  a  new  technical  lt«ngu&go  as  the 
vehicle  of  siHfculationa  on  moral  subjecU},  would  not,  in  this  country  at 
(oast,  bo  tolerated,  and  if  tolerated,  would  deprive  those  pubjecta  of 
the  benefit  of  the  habitual  feelings,  which  have  grown  round  the  e-Atab- 
lished  phrases  and  the  recognized  groups,  and  which  would  not  for  a 
long  lime  lake  an  efjuaUy  strong  hold  of  new  ones ;  the  problem  foi 
the  philosopher,  and  one  of  the  most  difficult  which  ho  has  to  resolve, 
18,  in  roiaining  the  existing  phraseology,  how  best  to  alleviate  its  im- 
Ijerfections.  This  can  only  be  accomplished  by  giving  to  every  general 
concrete  name  which  he  has  iiequeut  occasion  to  predicate,  a  definite 
and  fixed  connotation  ;  in  order  that  it  may  bo  known  what  attributes, 
wlieii  wo  call  an  object  by  that  name,  we  really  mean  to  predicate  o) 
the  object.  And  the  ipie-stion  of  most  nicety  is,  how  to  give  this  fixed 
connotation  to  a  name,  with  tho  least  possible  change  in  the  objects 
which  tho  name  is  habitually  employed  to  denote ;  with  the  least  pos- 
sible disarrangement,  either  by  adding  or  subtraction,  of  the  group  of 
objects  which  it  serves,  in  however  imperfect  a  manner,  to  circumscribe 
and  hold  together;  and  with  the  least  vitiation  of  the  truth  of  any 
proiiDsitioiis  which  are  commonly  received  as  true. 

This  desirable  iiuq}OAe,  of  giving  a  fixed  connotation  where  it  ia 
wanting,  is  the  end  aimed  at  wlionever  any  one  attempts  to  give  a  defi- 
nition of  a  general  name  ah-eady  in  use ;  every  definition  of  a  conno- 
lotivo  name  being  an  attempt  either  merely  to  declare,  or  to  declare 
and  analyze,  tho  connotation  of  tho  name.  And  llie  fact,  that  nn  ques- 
tions which  have  arisen  in  the  moral  Hciences  have  been  subjects  of 
keener  controversy  tlian  tlie  definitions  of  nlinost  all  the  leading  cxpros- 
sions,  is  a  proof  how  great  an  extent  the  evil  to  which  we  navo 
adverted  has  attained. 

Names  with  indeterminate  connotation  are  not  to  be  confounded 
with  names  which  have  more  than  one  connotation,  that  is  to  say,  with 
ambiguous  words.  A  word  may  have  several  meanings,  but  all  of 
them  fixed  and  recognized  ones ;  na  tho  word  post,  for  example,  or  the 
work  box,  the  various  senses  of  which  it  would  be  endless  to  enumer- 
ate. And  the  paucity  of  existing  names,,  in  comparison  with  tho 
demand  for  them,  may  ofVen  render  it  advisable  and  even  necessary  lo 
retain  a  name  in  this  multiplicity  of  orceptations,  distinguishing  these 
BO  clearly  aa  lo  prevent  their  being  confounded  with  one  another. 
Such  a  word  may  bo  considered  as  two  or  more  names,  accidentally 
written  and  spoken  alike." 

•  Deffitf'  quitting  tho  buIijpcI  of  connalative  iiudips,  il  is  proper  to  obscrvp.  that  the  only 
recent  writer  who,  to  my  ttnowlptlpp,  has  adopted  from  the  »choolHiPn  the  wo«i  fo  ccnnote, 
Mr.  Mill,  in  hit  .ino/^ai*  ttf  the  Pl\»»<pnma  ofikt  JhrfMn  JU»>irf,  employ*  it  in  a  •ienififallon 
tliflcieiil  from  th&l  in  wbirti  it  is  hrra  used.  He  uses  ilie  word  in  a  ftt  nte  coextensive  with 
its  rtytnolocy,  (tpjilylnff  it  to  every  ca«i  in  which  ■  ruime.  while  nomting  dirci-tly  lo  nno 
Ihini,' (u'liicli  iH,  corioetiiientlr.  termed  its  flignnicsttun),  iocluiles  itiso  a  tacit  refoteDce  t* 
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^il.  The  iDurth  principal  division  of  aamei,  is  into  positive  TmAjtegative, 
Positive,  as  man,  trcr,  goad  ;  negative,  aa  not'man,  not-free,  not-good. 
To  every  positive  concrete  nnmc,  a  corresponding^  negntive  one  niii»h! 
be  framed.  After  giving  a  name  to  any  one  thing,  or  to  any  plurality 
of  lliiiig^fl,  we  miiflit  create  n  second  name  whicli  should  bo  a  name  ol* 
all  things  whatever  except  Uiat  particular  thinjf  or  things.  These  neg- 
ative names  are  employed  whenever  we  have  occasion  to  speak  collec 
tively  of  all  thiagft  other  than  some  tiling  or  claas  of  things.  W"hen 
the  positive  name  is  connotative,  the  corresponding  negative  name  is 
connotative  likewise ;  hut  in  a  ])ecuUar  way,  *coniioiing  not  the  pres- 
ence but  iho  absence  of  an  attribute.  Thiw,  not-tekiU  denotes  all 
thiugti  whatever  except  white  things ;  and  conuotes  the  attribute  of  not 
po.<ue55ing  whiteness.  For  the  ntm- possession  of  any  given  nttributo 
IS  also  an  attribute,  and  may  receive  a  name  as  such ;  and  thus  noga 
live  coDcrelo  names  may  obtain  negative  abstract  names  to  correspond 
to  them. 

Names  which  are  positive  in  form  are  often  negative  in  reality,  and 
oihei'a  are  really  positivo  tliough  their  form  is  negative.  The  word 
inconvenient^  for  example,  docs  not  express  the  mere  absence  of  con 
venienco;  it  expresses  a  positive  attribute,  that  of  being  tlic  cause  of 
discomfort  or  annoyance.  So  the  word  unjilcajant,  notwithstanding  its 
negative  form,  does  not  connote  the  mere  absence  of  pleasantness,  bul 
a  less  degree  of  what  is  signified  by  the  word  paiitfut,  which,  it  ia 
hardly  necessary  to  say,  is  positive.  Idie,  on  tlio  otiier  liand,  is  a  word 
whidi,  though  positive  in  form,  expresses  nothing  bat  what  would  be 
flignified  either  by  the  phrawi  not  tcorking,  or  by  the  phrase  not  dis- 
poned to  \cork  ;   and  soter,  either  by  not  drunk  or  by  -not  drunken. 

There  is  a  class  of  names  called  privative.     A  privative  name  is 

•oroe  other  ihing.  In  the  nue  considered  in  the  text,  that  of  coatrct«  general  namas,  bin 
Unituoge  nnd  tnine  «re  tUf-  c«nver»»  of  oii«  uiuttier.  Coiwidcriii^  (very  juallyi  the  ijgnifi- 
cstloii  bl  tlie  iiatne  to  lie  m  tlie  Attribute,  he  siiesks  of  tfin  wuni  as  uoiinir  tlic  aUribuu.',  aiul 
oannafjac  ttiti  tbiriga  posaeii^iri^  lite  atlribulc.  AdiI  liu  d««cribea  nbvtnict  natnt's  aa  being 
properly  concrete  iiamti^  with  Ihoir  connotation  (Jro|)p*il:  wheruaa,  in  my  view,  il  ib  the 
rfmomtion  which  would  be  said  to  be  dropped,  what  wus  pruviously  connoted  becoimtig  tho 
wbulc  si  :jnifi Cation. 

In  Btloptin?  a  phmaiKilngy  at  Tariance  with  ihat  which  »u  hitth  an  acthoritr,  and  one 
which  I  am  less  hkcly  tbjri  any  olhef  person  to  uiirlprvahic,  lias  dclibcralciy  soncUoiicd,  I 
have  ln'oa  inQurnced  by  the  urgent  iit'CtMii  j  ft)r  a  lorin  cieliisi»cly  appropriated  to  cxpma 
the  rnanntir  in  which  ■  concrAlo  j^^tioral  name  tervea  to  nitrk  tbu  nUntiiitPx  which  arc  in- 
Tolvod  in  Its  BtjTnitiration.  This  Deccsaitir  can  icarcoly  be  felt  in  its  full  force  by  any  one 
who  has  not  found  by  experience,  how  rain  is  tho  nticiiipt  to  couimuiiicale  clear  idea*  oa 
the  phili3*ophy  of  lan^agc  without  such  a  won!.  II  is  hanlly  an  exaggpration  to  »ay,  that 
foroo  of  (he  mo-it  prevalent  of  the  error*  with  which  loijic  has  been  uifocled,  sud  a  large 
Bnrt  of  Ibo  cloudiiii***  nnd  confusion  of  idea*  which  have  cnvelopnd  it,  wonlti.  in  all  nrntu 
bilily.  bate  been  ovyulcd,  if  a  lenu  h:td  been  in  cutnmon  urb  Io  pxprf.'s  exactly  whnt  I  tiave 
Bignirivd  by  tho  terra  to  ainnotf.  And  Ih*  w^hoolinon,  to  whom  wc  are  intfebted  for  the 
frnraUT  port  of  our  locioal  luieuaec,  gave  us  this  also,  and  in  Ihii  very  «ciiio.  For.  althoagh 
aotno  ui  their  general  cxprc-ssitiiia  countenance  ihr  u»u  of  the  wnnl  in  the  mnn'  extensire 
and  Tacfuo  acceptation  in  which  Jt  is  taken  by  Mr.  Mill,  yftt  when  they  bail  to  define  it  Hpe- 
cifically  as  a  technical  term,  and  to  fix  its  meaning  as  such,  with  ihnt  iuUn\nih\v  prwciFion 
which  ulivays  characterized  their  degnilijus,  they  cirarlv  explainmi  that  nolhiriL'  was  said 
*,o  h*>  contiotpil  except  farmt,  which  word  may  generollj,  in  their  writings,  be  uiidersiood  Bi 
lynonvMViii*  with  attributet. 

Now,  li  tho  woril  to  coKtuttt,  so  well  suited  lo  the  purpose  lo  which  they  appliod  it,  be  di- 
Ti«rto(l  frum  thai  pnrpose  bylming  taken  to  luliil  anolhcr,  for  which  it  docs  not  seem  lo  niHtc 
he  at  nil  required  ,  I  nm  unable  to  find  say  exprvwiton  to  replace  il,  but  such  as  are  cominonl) 
employed  in  a  sense<  so  much  more  Kcnerat,  thai  it  would  W  uiw^lese  inwnpt  jng  to  associate 
Ihein  pni:uliarly  with  this  prccis*i  idea.  Huch  nreTbc  woidn.  to  mvolte,  10  imply,  Ac.  Bv 
eiDployio?  thP«e,  I  should  fail  of  altniiiina  tho  object  for  wbieb  alonn  thn  name  is  needen, 
nmety,  to  diBtii){;iiith  Ihis  particular  kind  of  involving  arvi  impl>-ing  from  alt  other  tcinda 
■nd  to  •"»iire  to  it  thu  deface  of  habitvial  nttctition  which  its  iinportiinco  detuartds. 
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equivalent  in  its  fiignification  to  a  positive  und  a  negative  numc  token 
together ;  being  the  name  of  soinecliing  which  has  onco  had  a  paitic> 
ulor  attribute,  or  for  some  other  reason  might  have  been  cxpeciml  to 
have  it,  but  which  has  it  not.  Such  is  the  word  blind,  which  is  noc 
equivalent  to  not  seeing^  oi  to  not  capable  of  seeing^  fur  it  would  not, 
except  by  a  poetical  or  rlietorical  ^giire,  he  applied  to  stocks  and 
stones.  A  tlnng  is  not  usually  said  to  bo  blind,  unless  tho  class  CO 
which  it  is  most  familiarly  referred,  or  to  which  it  is  referred  on  the 
particular  occasion,  bo  chieHy  composed  of  things  which  can  sec.  as 
lu  the  case  of  a  blind  man,  or  a  blind  horse ;  or  unless  it  is  supposed 
for  any  reason  that  it  ought  to  see;  as  in  sa}*Ln^  of  a  man,  that  he 
rushed  blindly  into  an  ahy.'ts,  or  of  philosuphors  or  the  clergy  that  tho 
greater  part  of  them  are  blind  guiuos.  Th«  names  called  privative, 
therefore,  connote  two  things:  ihc  absence  of  certain  attributes,  and 
tho  presence  of  others,  from  which  tiie  presence  also  of  the  former 
might  naturuUy  have  been  expected. 

§  7.  The  fiftli  leading  division  of  names,  is  into  relative  and  abxoitUe, 
or  let  us  ratlier  say,  relative  and  non-relative ;  for  the  word  ubsohite 
is  put  upon  much  tcio  hai'd  duty  in  metaphy8ic«^,  not  to  be  willingly 
spared  when  its  ftcr\'iccs  (^an  be  dispensed  with.  It  resembles  the 
word  cii^ii  in  tho  language  of  jurisprudence,  which  stands  for  the 
opposite  of  criminal,  the  opposite  of  ecclesiastical,  the  opposite  of  mil- 
itary, ilie  opposite  of  political,  in  short,  tho  opposite  of  any  potsilive 
word  which  wants  a  negative. 

Kclaiivo  names  arc  such  as  father,  son  ;  ruler,  subject;  like ;  equal ; 
unlike;  unequal;  longer,  shorter ;  cause,  eflbct.  llicir  characteristic 
property  is,  that  ihcy  arc  always  given  in  pairs.  Every  relative  name 
which  is  predicated  of  an  object,  supposes  another  object  (or  objects), 
of  which  wo  may  predicate  either  that  same  name  or  another  relative 
name  which  is  said  to  bo  the  corrclatice  of  the  former.  Thus,  when 
wo  call  any  person  a  son,  wo  suppose  other  persons  who  must  \w  called 
ffarenJj.  \vhen  wo  roll  any  event  a  rauso,  wo  suppose  another  event 
which  is  an  effect.  When  we  say  of  any  distance  that  it  is  longer,  we 
suppose  another  distance  which  is  shorter.  When  wo  say  of  any  object 
that  it  is  like,  we  mean  that  it  is  like  some  other  object,  which  is  also 
said  to  be  like  the  first.  In  this  case,  both  objects  receive  the  same 
name ;  the  relative  term  is  its  own  correlative. 

It  is  evident  that  these  words,  when  concrete,  are,  like  other  con- 
crete general  names,  connotative :  they  denote  a  stibject,  and  connote 
an  attribute :  and  each  of  them  has  or  might  have  a  corres])onding 
abstj'act  name  to  denote  tho  allnbute  conuotr^d  by  the  concroto.  Thus 
th«  concrete  like  has  its  abstract  likenesx ;  the  concrotes.  father  and 
■OD,  have  the  abstracts,  patci-niry  and  filiation.  Tho  concrete  name 
comiotes  an  attribute,  and  tho  abstract  name  which  answers  to  it 
denotes  that  atlribute.  But  of  what  nature  is  the  attribute  ?  Wlicrcir 
consists  the  peculiarity  in  iho  connotation  of  a  relative  name  ? 

Tho  attribute  siifnitied  by  a  relative  name,  say  some,  is  a  relation ; 
and  this  they  give,  if  not  as  a  sufficient  explanation,  at  least  as  the  only 
one  attainablo.  If  they  arc  asked,  Wliat  then  is  a  relation  1  ihry  do 
not  profess  to  bo  able  to  tell.  It  is  generally  reganled  u.h  something 
pocuJiarly  recondite  and  rayaterious.  I  cannot,  however,  perceive  in 
what  respect  it  is  more  so  than  any  other  attribute  ;   indeed,  it  nppean 
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lu  mc  to  bo  so  in  a  somewiiat  luss  dog^ree.  I  conceive,  ratlier,  Uiat  it 
u  by  examiuing^  into  ttie  gigniliculion  of  relative  names,  or  in  olher 
words,  into  ihe  nature  of  the  attribute  which  they  connote,  that  a  clear 
insight  may  best  be  obtained  into  the  nature  of  all  attributet) ;  uf  all 
that  ii  meant  by  an  attribute. 

It  is  obvious,  in  &ct,  that  if  wo  take  any  two  correlative  namea./a- 
thcr  mvi  son,  fur  instance,  although  the  ubjecttf  a'«notcd  by  the  names  are 
different,  they  both,  in  a  certain  seiute,  cunnoio  the  same  thing.  They 
cannot,  indeed,  be  said  to  connote  the  same  attribute;  to  be  a  futhei 
ifl  not  the  same  thing  an  to  be  .a  son.  But  when  we  call  one  man  a 
&.ther,  another  ids  sun,  what  wo  mean  to  aftinn  is  a  »ct  of  factH.  which 
•je  exactly  the  s.-uno  in  both  casoa.  To  predicate  of  A  that  he  \»  the 
father  oi^t  and  of  B  that  be  is  the  son  of  A,  iet  to  a^isort  one  and  the 
Hame  fact  in  diflercul  words.  The  two  propositions  are  exactly  efjuiv- 
aieut :  neitlier  of  tlieni  a^^sert^  more  ur  aasoits  less  than  the  other.  The 
paternity  of  A  and  the  filiation  of  B  are  not  two  facts^  but  two  modes 
of  expresHing  ilio  soiuc  fact.  That  fact,  when  analyzed,  con^isLH  of  a 
series  of  physical  events  or  phenomena,  in  which  both  A  (Uid  B  are 
parties  cuncemed,  and  from  wliicb  Lliey  both  derive  names.  What 
those  names  really  connote  ia  this  series  of  events :  that  is  the  meaning 
and  the  whole  meaning,  which  either  of  thom  is  intended  to  convey. 
The  series  of  events  may  be  eaid  to  constitute  the  relation ;  the  school 
lueu  called  it  the  Ibuiulatioa  of  the  XG\MAOn,Jundamentum  relationis. 

In  this  manner  any  fact,  or  scries  of  facts,  in  which  two  diHeroni 
objects  are  implicated,  and  which  is  therefore  pradicable  of  both  of 
them,  may  be  either  considered  as  constituting  an  attribute  of  the  one, 
or  an  uttribnte  of  the  other.  According  i\&  we  consider  it  in  the  Ibr- 
mer  or  in  the  latter  aspect,  it  is  connoted  by  the  one  or  the  oiher>of  the 
two  correlative  names.  Father  connotes  the  faet,  regarded  a.**  ctmsti- 
tuting  an  attiibutc  of  A :  ion  comiotos  the  same  fact,  us  constituting  an 
attribute  of  B.  It  may  evidently  be  regarded  with  equal  propriety  in 
either  light.  And  all  that  appears  necessary  to  account  fur  the  exi:it- 
ence  of  relative  names,  is,  that  whenever  there  is  a  fact,  in  which  two 
individual  are  alike  concerned,  an  attribute  grounded  on  that  fact  may 
be  ascril>cd  to  either  of  these  individuals. 

A  name,  thorcforo,  ia  said  to  be  relative,  when,  over  and  above  the 
object  which  it  denotes,  it  implies  in  its  signification  the  existence  of 
another  object,  also  deriving  a  denomination  from  the  some  fact  which 
ia  the  ground  of  the  first  name.  Or  (to  express  the  same  meaning  in 
other  words)  a  name  is  relative,  when,  being  the  name  of  one  thmg, 
its  siguLGcatioa  cannot  be  explained  but  by  mentioning  another.  Or 
we  may  slate  it  tlius : — when  the  name  cannot  be  employed  in  dis- 
course, so  aa  to  have  a  meaning,  unlejjs  the  name  of  some  other  thing 
than  what  it  is  itself  the  name  of,  be  oithca*  expressed  or  understood. 
We  may  take  our  choice  among  these  dctinitions.  They  are  all,  at 
bottom,  equivalent,  being  modes  of  variously  expressing  this  one  dis- 
tinctive circumstanco — that  every  other  attribute  of  an  object  might, 
without  any  contradictiuit,  be  conceived  still  to  exist  if  all  objects  be- 
sides  that  one  were  annihilated;*  but  tliose  of  its  aMribulcs  whicli  are 
expressed  by  relative  names  would  on  that  supposition  be  swept  away. 


*  Or  rather  all  objects,  excftpt  itself  «n<l  the  p«rnpiont  mimi  \  for,  lu  we  Kball  see  h«re- 
afker,  to  a«cnbo  an;  auiibuto  to  an  oliject  nocossuily  Ltaplie*  a  mind  to  pun  eivo  it. 
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§  S.  Names  lia\-e  been  fiirtlicr  distinguished  into  vnivocal  and  equiv- 
ocal: these,  however,  arc  not  two  kitids  of  namea,  but  two  difi'eront 
modes  of  employing  nnnieA.  A  name  is  univocal,  or  applied  univo- 
cally,  with  respect  to  all  things  of  which  it  can  bo  prccicalcd  in  tf*e 
Mame  tense;  but  it  is  HiquivocaJ,  or  applied  aequivocally,  aa  reHpools 
those  things  of  which  it  is  predicated  in  different  acnsos.  It  is  scarcely 
necessary  to  rive  instances  of  a  fact  so  familiar  as  the  double  meaning 
of  a  word.  In  reality,  as  has  been  already  obser\ed,  an  rEq«iv<x:al  oi 
ambiguous  word  is  not  one  name,  but  two  names,  accidentally  coinci- 
ding in  sound.  File  standing  for  an  iron  instrument,  vnAJile  stondinff 
for  a  line  of  soldiers,  have  no  more  title  to  be  considered  one  word, 
because  written  alike,  than  grease  and  Greece  have,  because  tliey  ore 
pronounced  alike.  They  are  one  sound,  appropriated  to  fonn  two  dtf- 
lerent  words. 

All  iittcnuediaio  case  is  that  of  a  name  used  analogically  or  meta- 
phorically; that  is,  a  name  which  is  predicated  of  two  thing!*,  not 
univocally,  or  exactly  in  tho  same  signitjcation.  but  in  Bignificalions 
somewhat  similar,  and  which  being  derived  onu  from  the  oilier,  one  of 
them  may  be  considered  the  primary,  and  the  other  a  Becondary  eig- 
niiicatiun.  As  when  we  speak  of  a  brilliant  Ught.  and  a  brilliant 
achievement.  The  word  is  not  applied  in  the  same  sense  to  the  light 
and  to  the  achievement ;  but  having  been  applied  to  the  light  in  its 
original  sense,  that  of  brightness  to  the  eye,  it  is  transferred  to  the 
achievement  in  a  derivative  signiiicJition,  supposed  to  bo  somewhat 
like  the  primitive  one.  The  word,  however,  is  just  as  properly  two 
nrunea  instead  of  one,  in  lliia  case,  as  in  that  of  tho  most  perfect  am- 
biguity. And  ono  of  the  commonest  forms  of  fallacious  reasoning 
arising  from  ambiguity,  is  that  of  arguing  from  a  metaphorical  exprcs- 
liion  as  if  it  were  literal ;  that  is,  a«  if  a  word,  when  applied  metU])hor- 
ically,  were  the  same  name  as  when  tnken  in  its  original  sense  :  which 
will  he  seen  more  particularly  in  its  place. 


CHAPTER  III, 

OP  TDB   TQINCS   DENOTED  DY   NAMES. 

§  1.  LooKiNO  bock  now  to  the  cnmmcncrrocnt  of  our  inquiry,  let  us 
attempt  to  roeasiire  how  far  it  has  advanced.  Logic,  we  found,  is  the 
Theory  of  Proof  Kut  proof  supposes  something  provable^  which  must 
be  a  Proposition  or  Assertion  ;  since  nothing  but  a  Proposition  can  bo 
an  object  of  belief,  or  therefore  of  proof.  A  Proposition  is,  discourse 
wliich  affirms  or  denies  something  of  some  other  thing.  This  is  one 
step  :  there  must,  it  seems,  be  two  things  conccrne<l  in  every  act  of 
bebef.  But  wliut  arc  iheKC  Things  1  They  can  be  no  other  than  those 
signified  by  tlio  two  names,  which  being  joined  together  by  a  copula 
constitute  the  Proposition.  If,  therefore,  we  knew  what  all  Names 
signify,  wo  «hould  know  everything  which  is  capable  either  'tf  being 
made  a  subject  of  affirmation  or  denial,  or  of  being  itself  ainnned  or 
denied  of  a  subject.  We  have  accordingly,  in  the  pr»^reding  chapter, 
rt^^newed  the  ^-arious  kinds  nf  Names,  in  order  to  ascertain  vh^t  is  sig 
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uiAcfl  by  each  of  them.  And  We  have  now  carried  this  buivcj  far 
enough  to  be  ubie  to  lake  un  account  of  its  results,  and  to  exhibit  an 
BDumeratiun  of  all  ilie  kinds  of  Tilings  which  arc  capable  of  being 
made  predicates,  op  of  having  anyrhing  predicated  of  ihcm:  after 
wliich  lo  determine  the  import  of  l*rcdi cation,  that  13,  of  Propoaitions^ 
can  be  uo  arduous  task. 

The  necessity  of  an  cmimeration  of  tCxistencea,  aathc  basis  of  Logic, 
did  not  escape  the  attention  of  the  schoolmen,  and  of  their  master, 
Aristotle,  the  most  comprehensive,  if  not  the  most  sa;E;aciou.'i,  of  the 
aucieut  philosophers.  The  Caten-ories,  or  Predicaments — the  ibrmer 
a  Greek  word,  the  latter  its  Hteral  translation  in  the  Latin  lant^uag'e — 
were  intended  by  him  and  hid  followers  as  an  enumeration  of  all  thin^ 
capable  of  being  named ;  an  enumeration  by  Uie  summa  genera,  i.  c. 
the  moHt  extensive  classes  into  which  thin;js  couhl  bo  distributed; 
which,  therefore,  were  so  many  highest  Predicates,  "one  or  other  of 
wliich  was  suppi>sed  capable  of  boinj^  alKrraed  with  truth  of  every 
aameable  thing  whatsoever.  The  following  are  the  classes  into  which, 
accoitling  to  this  school  of  philosophy.  Things  in  general  might  be  re- 
duced :— 


*Ovaia^ 

Substantia. 

Hodoy, 

Qnantitas. 

n«of, 

Quahtas. 

ripof  7i, 

Kelatio. 

Uouiv^ 

Actio. 

naaxeiv^ 

Passio. 

noi>, 

Ubi. 

Ilorc, 

Quando 

Kem0a«, 

Situs. 

Et"»', 

Habitus. 

The  imperfections  of  this  classification  are  loo  obvious  to  require, 
and  its  merits  are  not  sufficient  to  reward,  a  minute  examination.  It 
is  a  mere  catalogue  of  tho  distinctions  rudely  marked  uut  by  the  Ian 
guago  of  familiar  life,  with  little  or  no  attempt  to  penetrate,  by  philo- 
HOpliic  analysis,  to  the  rationale  oven  of  thoMi  common  distinctions, 
Such  an  analysis,  however  superficially  conducted,  would  have  shown 
the  enumeration  to  be  both  redundant  und  defective.  Some  object 
are  omitte<l.  and  olliors  repeated  several  times  under  difierent  head^. 
It  i.4  like  a  division  of  animals  into  men,  quadrupeds,  horses,  asses,  and 
ponies.  Tlial,  ff>r  in.stanco,  could  not  be  a  very  comprehensive  view 
of  the  nature  of  Relation  which  could  exclude  action,  passivity,  and  lo- 
cal situation  trom  that  catejrory.  Tho  same  observation  applies  to  the 
categories  Quando  (or  position  in  time)  and  1  Jhi  (or  position  in  space) ; 
while  the  distinction  between  the  latter  and  Sittis  is  merely  verbal. 
The  incongruity  of  erecting  into  a  xummirm  gmvn  tho  class  wliich  forms 
the  tenth  category  is  manifest.  On  tho  oiltcr  hand,  the  enumeration 
takes  no  notice  of  anything  besides  substances  and  nltributcs.  In  what 
catogorj'  are  we  to  place  sensations,  or  any  other  feelinjLrs,  and  states 
of  mind;  as  hope,  joy.  fear;  sound,  smell,  ta-stc ;  pain,  jileasure; 
thouG^ht,  judgment,  conception,  and  the  like  1  Probably  sli  thc.so 
would  have  been  placed  by  the  Aristotelian  school  in  the  categories  of 
actio  and  pa.fsio;  and  tho  relation  of  such  of  them  as  are  aciive,  to 
iheir  objects,  and  of  such  of  them  as  are  passive,  to  their  causes,  would 
lii'htly  be  so  placed ;  but  the  thingp»  thercsclves,  the  feelinj^  or  states 
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jf  miiKl  \\Tu^^l)^  Feelings,  or  stated  of  consciousness,  are  u&Hur«dJy 
to  bo  countotl  among  rciiliDes.  but  they  cannot  be  reckonetl  cjiibei 
among  substaaccs  or  attributes. 

$  2.  Before  recommencing,  luwler  better  auspices,  the  attempt  made 
with  such  imperfect  succesH  by  the  great  founder  of  the  science  of  logic, 
we  must  take  notice  of  an  unfortunate  ambiguity  in  all  the  concrete 
Dames  which  correspond  to  the  most  general  of  all  abstract  tei'ms.  the 
word  Existence.  When  wc  have  occasion  for  a  name  which  ehall  be 
capable  of  denoting  whatever  exists,  as  coutradisitinguished  from  non- 
entity or  Nothing,  there  is  hardly  a  word  applicable  to  the  purpose 
which  is  not  also,  and  even  more  iamiliarly,  tuken  in  a  sense  in  which 
it  denotes  only  substances.  But  aubslances  are  nut  all  tlmt  exist ; 
attributes,  if  such  things  are  to  be  spoken  of,  must  be  said  to  exist ; 
feelings  also  exist.  Yet  when  wo  speak  of  an  object^  or  of  a  tJiing,  we 
are  almost  always  supposed  to  mean  a  substance.  There  seems  a  kind 
of  contradiction  in  using  such  an  expression  as  that  one  thing  lh  merely 
an  attribute  of  auother  thing.  And  the  announcement  of  a  Classifica- 
tion of  Things  would,  1  believe,  prepare  most  readers  for  an  cnumor- 
alion  like  those  in  natural  hislory,  beginning  with  the  great  dirisiona 
of  animal,  vegetable,  and  mineral,  and  subdiriding  them  into  classes 
and  orders,  If^  rejecting  the  word  Tiling,  we  endeavor  to  find  anotlier 
of  a  more  general  import,  or  at  least  more  exclusively  confined  to  thai 
general  import,  a  word  denoting  all  that  exists,  and  connoting  only  Mmplo 
existence ;  no  word  might  be  presumed  fitter  for  such  a  purpose  than 
being:  originally  the  present  participle  of  a  verb  which  in  one  of  its 
meanings  is  exactly  e{|uivalenl  to  the  verb  exist ;  and  therefore  suitable, 
even  by  its  grammatical  formation,  to  be  the  concrete  of  the  abstract  ex- 
istence. But  this  word,  strange  as  the  fact  may  appear,  is  still  more  com- 
pletely spoiled  for  the  purpose  which  it  seemed  expressly  made  far, 
than  die  word  Thing.  Being  is,  by  custom,  exactly  synonymous  with 
substance ;  except  that  it  is  free  from  a  slight  taint  of  a  second  ambigu* 
ity  ;  being  apphed  impartially  to  matter  and  to  mind,  while  substance, 
though  originally  and  in  sti'ictncss  applicable  to  both,  is  apt  to  suggest 
in  preference  the  idea  of  matter.  Attributes  are  never  called  J^eings; 
nor  are  Feelings.  A  Being  is  that  which  excites  feelings,  and  which 
possoHses  attributes.  The  soul  is  called  a  Being ;  God  and  angels  are 
called  Beings;  but  if  we  were  to  say,  extension,  color,  wisdom,  virtue 
are  beings,  we  should  perhaps  be  suspected  of  thinking  with  some  of 
the  ancients,  that  the  cardinal  virtues  are  animals ;  or,  at  the  least,  of 
holding  with  the  Platonic  scliool  the  doctrine  of  self-existent  Idea-s,  or 
with  the  followers  of  Epicurus  that  of  Sensible  Forms,  which  detach 
tlicraselves  in  every  direction  from  bodies,  and  by  coming  in  contact 
with  our  organs,  cause  our  perceptions.  We  should  bo  supposed,  in- 
short,  u>  believe  that  Attributes  are  Sulwiancea. 

In  consequonce  of  this  perversion  of  the  word  Being,  philosophers 
looking  about  for  eomcthing  to  supply  itA  place,  laid  theii'  hands  upon 
the  word  Enlity,  a  piece  of  barbarous  Latin,  invented  by  the  schoolmen 
to  be  used  as  an  abstract  name,  in  which  class  ils  grammatical  fonn 
would  seem  to  place  it ;  but  being  seized  l>y  logicians  in  distress  to 
stop  a  lealc  in  their  tcnninoloKy.  it  has  ever  since  been  used  as  a  con- 
crete name.  Tlie  kindred  word  rssfnce,  bom  at  the  some  lime,  and  ©f 
the  same  paients,  scarcely  under\vent  a  more  complete  transformation 
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fffaeii,  from  being  tbe  abstract  of  tbo  verb  to  be,  it  camu  to  denote  some- 
thing  sufficiently  concrole  to  be  inclosad  in  a  glaaa  boltlc.  Tho  u'onl 
Entity,  since  it  settled  down  into  a.  concrete  name,  bus  retained  its 
univeraalily  of  signilicatiun  somewbul  less  unimpaired  than  any  of  the 
names  befrira  mentioned.  Yet  the  same  gradual  decay  lo  wliicb.  after 
a  certain  age,  all  tbe  lan^age  of  [Mychology  seenia  liable,  liajj  been  at 
work  even  here.  If  you  call  virtue  an  entity,  you  are  indeed  8om<nvbal 
less  fiCrongly  suspected  of  believing  it  to  be  a  substance  than  if  you 
caUod  it  a  being;  but  you  are  by  no  means  free  from  the  suspicion. 
Every  word  which  was  origiually  intended  to  connote  mere  existence, 
soems,  after  a  time,  to  enlarge  its  connotation  to  separate  existence,  or 
existence  freed  from  tho  coudition  of  belonging  to  a  aiibatance ;  which 
contUlion  being  precisely  what  constitutes  an  attribute,  attributes  are 
gradually  shut  out,  and  along  with  them  feeling!*,  wliich,  in  ninety-nine 
cases  out  of  a  hundred,  have  no  other  name  than  that  of  the  attribute 
which  is  grounded  upon  them.  Strange  that  when  tho  greatest  om> 
barrassraent  felt  by  all  wlio  have  any  considerable  number  of  thoughts 
lo  express,  is  to  find  a  sufficient  variotj'  of  words  fitted  to  express  them, 
there  should  be  no  practice  to  which  even  philosophers  are  more  ad- 
dicted than  that  of  taking  valuable  words  to  express  ideas  which  are 
sufficiently  expressed  by  other  words  already  appropriated  to  them. 

When  it  is  impossible  to  obtain  good  tools,  the  next  best  tiling  is  to 
understand  thoroughly  the  defects  of  those  we  have.  I  have  therefore 
warned  the  reader  of  the  ambiguity  of  the  very  names  which,  for  want 
of  hotter,  I  am  ncce,ssitated  to  employ.  It  must  now  be  the  writer's 
endeavor  so  to  employ  them  as  in  no  case  to  leave  his  meaning  doubtful 
or  obscure.  No  one  of  the  above  terms  being  altogetlier  ambiguous,  1 
shall  not  conBue  myself  to  any  one,  but  shall  employ  ou  each  occasion 
the  word  which  seems  least  likely  in  the  particular  case  to  lead  lo  a 
miaunderatanding  of  ray  moaning;  nor  do  I  pretend  to  use  either  these 
or  any  other  words  \viih  a  rigorous  adherence  lo  one  single  sense. 
To  do  so  would  often  leave  us  without  a  word  to  express  what  is  sig- 
nified by  a  known  word  in  some  one  or  other  of  its  senses:  nnleos 
authors  had  an  uidimited  license  lo  coin  new  words,  together  with 
(what  it  would  be  more  diflicult  to  assume]  unllmitedpnwer  of  making 
their  readers  adopt  them.  Nor  would  it  bo  wise  in  a  writer,  on  a 
subject  involving  so  much  of  abstraction,  to  deny  himself  the  advantage 
derived  from  even  an  improper  use  of  a  term,  when,  by  means  of  it 
some  ^iiniliar  association  is  called  up  which  brings  the  meaning  home 
to  llie  mind,  as  it  were  by  a  flash. 

Tho  difficulty,  both  to  tho  ^vritcr  and  reader,  of  the  attempt  which 
must  be  made  to  use  va^^o  words  so  as  to  convey  a  precise  meaning, 
is  not  wholly  a  matter  of  regret.  It  is  not  unfitting  that  logical  treatises 
should  afford  an  example  of  that,  to  facilitate  wliicb  is  among  the  most 
important  uses  of  logic.  Philosophical  language  will  for  a  long  time, 
and  popular  language  perhaps  always,  retain  so  much  of  vsguencss 
and  aniliiguily,  that  logic  would  be  of  little  value  if  it  did  not,  nmong 
ita  other  advantages,  exercise  tho  understanding  in  doing  its  work 
neatly  and  correctly  vni}\  tlicse  imperfect  tools. 

After  this  preamble  it  is  lime  to  proceed  to  our  enumeration.  We 
shall  commence  with  Feelings,  the  simplest  class  uf  nameable  things ; 
tbe  term  Feeling  being  of  course  understood  in  its  most  enlar)>;od 
sense. 
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I.  Fkelingb,  on  States  op  CoNScrousxEss. 

§  3.  A  Ft'elii.p  and  a  State  of  Consciousnofis  ai-c,  in  the  latifiijitgc  of 
philosop)iy,  cqiitvalent  expressions :  even*ihing  is  a  Feeling,  of  wbicb 
llic  mind  is  r onscinus :  evcrj'thing  which  it  J'eeis,  or,  in  other  wotds, 
whicli  forms  u  port  of  it.s  ou-n  sentient  existence.  In  popular  lon^  lage 
Feeling  is  not  ulwavs  («ynoiiyniouB  with  State  of  Consciousness  {  being 
often  taken  more  peculiarly  for  thiwe  stales  which  are  conceived  aa 
belonging  to  the  frcn&itive,  or  to  the  emotional,  pliasis  of  our  nature, 
and  somcliraes,  with  a  still  narrower  restriction,  to  the  emotional 
alone ;  as  distinguished  from  what  are  conceived  aa  belonging  to  the 
percipient,  or  intellectual  pba^is.  But  this  ia  an  admitted  depnrrare 
fntm  coiTecmess  of  lan^iage ;  just  iis,  by  a  popular  penersion  the 
exact  converse  of  this,  the  word  Mind  is  withdrawn  from  its  rightfii) 
generality  of  signification,  and  restricied  to  the  inlellect.  The  still 
greater  perversion  by  which  Feeling  is  Bometimes  confined  tint  only 
to  bodily  sensations,  but  to  tlie  sensations  of  a  single  sense,  that  of 
touch,  needs  not  be  more  particularly  adverted  to. 

Feeling,  in  the  proper  scime  uf  the  term,  is  a  genus,  of  which 
Sensation,  Emotion,  and  Thought,  are  subordinate  species.  Under  tlie 
word  Thought  is  here  to  be  included  whatever  we  are  internally  con- 
scious of  when  we  are  said  to  think  ;  from  the  consciousness  we  have 
when  we  think  of  a  red  color  without  ha\'iog  it  before  our  eyes,  to  the 
most  recondite  thoughts  of  a  philosopher  or  poet.  Be  it  remembered, 
however,  that  by  a  thought  ia  to  be  understood  what  passes  in  iJie  mind 
itself,  and  not  any  object  external  to  the  mind,  which  the  person  is 
commonly  said  to  be  thinking  of,  He  may  he  thinking  of  tlie  Kun,  or 
of  God,  but  the  aun  and  Uod  oi^  not  thoughts;  hia  mental  image, 
however,  of  tlie  sun,  and  hia  idea  of  God,  are  thoughts;  stalcD  u(  hia 
mint!,  not  of  \}w  objects  iheraaelves :  and  so  also  is  his  belief  of  the 
existence  of  the  sun,  or  of  God;  or  his  disbelief,  if  the  rase  be  bo. 
Even  imaginary  objects,  (which  are  said  to  exist  only  in  our  ideas.) 
Rve  to  bo  distinguished  li^om  our  ideas  of  them.  I  may  tliiiik  of  a 
hobgoblin,  a«  I  may  think  of  the  loaf  which  was  eaten  yowterday,  or 
of  the  flower  which  will  bloom  to-morrow.  But  the  hobgoblin  which 
never  existed  is  not  the  same  tiling  with  my  idea  of  a  hobgoblin,  any 
mure  than  the  loaf  which  once  existed  is  the  same  thing  witli  my  idea 
of  a  loaf,  or  the  flowt-r  which  diK?s  not  yet  exist,  but  which  wil!  exist, 
ifl  the  Bame  with  my  idea  of  a  flower.  They  are  nil,  not  ihnughta, 
but  objects  of  thought;  though  ut  the  present  lime  all  the  objects  are 
ftlikc  non-existent. 

In  like  manner,  a  Senaation  ia  to  be  carefully  diatingiiiehed  from 
the  object  which  causes  the  sensation;  our  aenaation  of  while  fiom  a 
white  object;  nor  is  it  less  to  be  distinguished  from  the  attribute 
whiteness,  which  we  ascribe  to  the  object  in  consequence  of  its  exci- 
ting the  sensation.  Unfortunately  for  clearness  and  due  discrimination 
in  considering  these  aubjecta,  our  sensations  seldom  receive  separate 
names.  Wc  have  a  name  for  the  ubjecia  which  produce  in  us  a 
certain  sensation;  the  word  while.  We  have  a  name  fur  tlie  quality 
in  tboae  objects,  to  which  we  ascribe  the  seii.sation;  the  name  white-' 
HMM.  But  when  wo  gpeak  of  the  sensation  itself,  (as  we  have  nut 
sccaaion  to  do  this  oAcn  except  in  our  philosojihical  spcculalions,) 
language,  which  adapts  itself  lor  the  moat  part  only  to  the  comn'on 
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uses  of  lifo,  hoB  provided  ua  with  no  single- worded  or  iratnediate  desig- 
nation ;  we  mufit  employ  a  circumlocution,  and  say,  The  sensation  of 
white,  or  Tho  sensation  of  whiteness ;  we  muAt  donnminatc  the  sensation 
either  from  the  object,  or  trom  tho  attribute,  by  which  it  is  excited. 
Yel  the  sensation,  though  it  never  doet,  might  very  well  be  conceived  to 
exist,  without  anything  whatever  to  excite  it.  Wc  can  conceive  it  as 
arising  spontaneously  m  the  mind.  But  if  it  so  aroso,  wo  should  have 
no  name  to  denote  it  which  would  not  be  a  misnomer.  In  tho  case  of 
our  Beni^tioQS  of  hearing  we  are  better  pix>vidcd ;  we  have  tlio  word 
Sound,  anft  a  whole  vocubulary  of  words  to  denote  the  various  kinds 
of  sounds.  For  a^i  we  arc  often  conacJous  of  these  sensations  in  the 
absence  of  any  ^rceptibU  object,  we  can  more  cosily  conceive  having 
them  in  tho  absence  of  any  object  whatever.  We  need  only  shut  our 
oyes  and  listen  to  music,  to  have  a  conception  of  a  universe  tvitb 
nothing  in  it  except  sounds,  and  ourselves  hearing  them  ;  and  what  is 
easily  conceived  separately,  eaeily  obtains  a  separate  name.  But  in 
general  our  names  of  scnsationB  denote  indiscriminately  the  sensation 
and  the  attributo.  Thus,  color  standi  for  t!ie  sensations  of  white,  red, 
&c.,  but  also  for  the  quality  in  tho  colored  object.  We  talk  of  the 
colors  of  things  as  among  \\i&iv  properties. 

j  4.  In  the  case  ef  sensations,  another  distinction  has  also  to  be  kept 
in  view,  which  is  often  confounded,  mid  never  without  mischievous 
consequences.  This  is,  the  dietinctiou  between  the  sensation  itself, 
and  the  state  of  tho  bodily  organjj  which  precedes  the  sensation,  and 
which  constitutes  the  physical  agency  by  wliich  it  is  produced.  One 
of  the  sources  of  confusion  on  this  subject  i.-*  the  division  commonly 
made  of  feelings  into  Bodily  and  Mental.  Philosophically  speaking, 
there  is  no  foundation  at  all  for  this  distinctioQ :  even  sensations  arc 
states  of  the  sentient  mind,  nut  stales  of  the  body,  as  distinguished 
from  it.  Wliat  I  am  conscious  of  when  I  see  tho  color  blue,  is  a  feel- 
ing (rf'blue  color,  which  is  one  ihing;  tho  picturu  on  my  retina,  or  tho 
phenomenon  of  hitherto  raystoriouii  nature  which  tnkea  place  in  my 
optic  nerve  or  in  roy  brain,  is  another  thing,  of  which  I  aio  not  at  all 
conscious,  and  which  scientific  investigation  alone  could  have  ajiprised 
mo  of  These  are  states  of  my  body ;  but  the  sensation  of  blue,  wbich 
is  the  consequence  of  these  states  of  body,  is  not  a  state  of  body  ;  that 
which  percciveB  and  is  consciou."*  \a  called  MinrL  Wlicn  aensations 
are  called  bodily  feelings,  it  is  only  as  being  the  class  of  feelings  which 
are  immediately  occasioned  by  bodily  states ;  whereas  the  other  kinds 
of  feelings,  thoughts,  for  instance,  or  emotions,  are  immediately  excited 
not  by  anything  acting  upon  tho  bodily  organs,  but  by  sensations,  or 
by  previous  tlioughts.  This,  however,  is  a  distinction  not  in  our  feel- 
ings, but  in  the  agency  which  produces  our  feelings;  all  of  them  when 
actually  produced  are  states  ot  mind. 

Besides  the  affection  of  our  bodilv  organs  from  without,  and  the 
sensation  thereby  produced  in  our  mimU,  many  writers  admit  a  third 
link  in  the  chain  of  phenomena,  which  they  t<?rm  a  Perception,  aud 
which  coiisiHts  in  tho  recognition  of  an  external  object  as  tho  exciting 
cause  of  tho  sensation.  Tliis  perception,  they  say,  is  an  act  of  the 
mind,  proceeding  from  its  own  spontaneous  activity,  while  in  sensation 
'he  mind  is  passive,  being  merely  acted  upon  by  the  outward  object. 
And  according  to  some  philosophers  it  is  by  an  act  of  the  mind,  similar 
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Lo  perception,  exceipt  in  not  being  preceded  by  &nj  sciisaiinn,  that  we 
recognize  the  existetice  o£  God,  ot  the  soul,  and  oilier  hypeqihysico) 
realities. 

These  acta  of  perception,  whatever  be  the  concluaion  ultimatolj 
come  to  respecting  ttieir  nature,  miist,  I  concetvo.  take  their  place 
among  the  Tarieties  of  fncHnga  or  states  of  mind.  In  so  classing  ihem, 
I  have  not  the  smallest  intention  of  declaring  or  insinuating  any  theory 
as  to  the  law  of  mind  in  which  tlicse  mental  processes  may  be  supposed 
to  originate,  or  the  conditions  under  which  they  may  be  iogitimato  or 
the  reverse.  Far  less  do  I  mean  (as  Mr.  Whowell  seems  to  suppose 
must  be  meant  in  an  analogous  case*)  to  indicate  that  as  tlioy  oro 
"merdy  states  of  mind,"  it  is  superfluons  to  inquire  into  their  distin- 
guiflhiog  peculiarities.  I  abstain  from  the  inquiry  as  irrelevant  to  the 
scicnco  of  logic.  In  these  so-called  perceptions,  or  direct  rccognitioRA 
by  the  mind  of  objects,  whether  physical  or  spiritual,  which  are  ex- 
ternal to  itself,  I  can  see  only  coses  of  belief;  but  of  belief  which 
claims  to  be  intuitive,  or  independent  of  external  evidence.  When  a 
atone  lies  before  me,  I  am  conscious  of  certain  sensations  which  I 
receive  from  it;  but  when  I  say  that  those  sensations  come  to  mo  from 
an  external  object  which  I  perceive,  the  meaning  of  ihoso  words  is,  thai 
receiving  the  sensations,  T  intuitively  believe  that  an  external  cause  of 
those  sensations  exiftts.  The  laws  of  intuitive  belief,  and  the  conditions 
under  which  il  is  legitimate,  are  a  subject  which,  as  wo  have  already 
so  often  remarked,  belongs  not  to  logic,  but  to  the  higher  or  transcen- 
ricntal  branch  of  metaphysics. 

To  the  same  region  of  speculation  belongs  all  that  can  be  said  re- 
specting the  distinction  which  the  German  metaphysicians  and  their  . 
French  and  Knglidh  foUowexs,  (among  whom  Mr.  Whewcll  is  one  oM 
the  most  distinguished,)  so  elalrarately  draw  between  the  acts  of  ihfti 
mind  and  its  merely  passive  states ;  between  what  it  receives  from,| 
and  what  it  gives  to,  the  crude  materials  of  its  experience.     I  am  awarfl 
tkut  with  reierenco  to  the  ■view  which  those  ^vriters  take  of  the  primary  I 
elements  of  thought  and  knowledge,  tliis  distinction  is  iiindamentaL 
But  for  our  purpose,  which  is  to  examine  not  the  original^  groundwork 
of  our  know!c?dgn,  but  how  we  come  by  that  portion  of  it  whidi  is  not 
original;  the  difforcncc  between  active  and  passive  states  of  mind  is  of 
secondary  importance.     For  us,  they  oil  aixs  states  of  mind,  tliey  all 
are  feelings;  by  which,  lot  it  bo  said  once  more,  I  mean  to  imply 
nothing  of  passivity,  but  simply  that  they  are  psychological  fads,  facta 
which  lake  place  in  the  mind,  and  to  be  carefully  distinguished  from 
the  external  or  physical  fiicts  with  which  they  may  bo  connected,  either 
as  eflects  or  as  causes. 


§5.  Among  active  states  of  mind,  there  is,  however,  one  species 
which  merits  particular  attention,  because  it  forms  n  principal  part  o» 
tlie  connotation  of  some  important  claKses  of  names.  I  mean  volitions, 
or  acts  of  the  %vill.  AVTien  we  speak  of  sentient  beings  by  relative 
names,  a  large  portion  of  the  connotation  of  the  name  usually  consists 
of  the  actions  ofihose  l>eingB ;  actions  past,  present,  and  possible  or  pro- 
bable future.  Take,  for  instance,  the  worda  Sovereign  and  Subject. 
Wimt  meaning  do  those  words  convey,  but  that  of  innumerable  action^ 
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done  or  to  be  done  by  the  sovereign  and  the  subjects,  to  or  in  regard 
to  one  another  reciprocally  1  So  with  the  words  physician  and  patient, 
leader  and  follower,  master  and  servant.  In  many  cades  the  words 
aUo  connote  actions  which  would  bo  done  under  certain  contingencies 
by  persons  other  than  those  denoted  :  aa  ilie  worda  mongagxir  and 
mortgagee,  obligor  and  obligee,  and  many  other  words  expressive  of 
legal  relation,  which  connote  what  a  couit  of  justice  would  do  to 
enforce  iho  legal  obligation  if  not  fulfilled.  There  are  also  words 
which  coiinule  actions  previously  done  by  persons  other  than  those 
denoted  either  by  the  name  itself  or  by  its  correlative ;  aa  the  word 
brother.  From  these  instances,  it  may  be  seen  how  large  a  portion  of 
the  connotation  of  names  consists  of  actions.  Now,  what  is  an  action? 
Not  one  thing,  but  a  series  of  two  things:  the  state  of  mind  called  a 
volition,  followed  by  an  oficct.  The  volition,  or  intention  to  pn)duce 
the  olfect,  It  one  thing;  tho  effect  produced  in  consequence  of  thn 
intention  is  another  thing;  the  two  together  constitute  tho  action.  I 
form  the  purpose  of  instantly  moving  my  arm;  that  is  u  state  of  my 
mind ;  my  arm  (not  being  tied  nor  paralytic)  moves  in  obedience  to  my 
purpose;  thai  ia  a  physical  tiict,  consequent  upon  a  slate  of  mind. 
The  imention.  wlien  followed  by  the  fact,  or,  (if  we  prefer  the  expres- 
Bion.)  tJie  fact  when  preceded  and  caused  by  the  intention,  is  called  the 
ficcioa  of  moving  my  arm. 

^  6.  Of  the  first  leading  division  of  nameable  things,  viz.,  Feelings 
or  Sitttea  of  Consciousness,  wo  began  by  recognizing  three  Hub-divi- 
sions: Sensations,  Thoughts,  and  Emotions.  The  iirat  two  of  these 
we  have  illustrated  at  considerable  length ;  the  tlunl,  Emotions,  not 
being  perplexed  by  similar  ambiguities,  does,  not  require  similar  exem- 
plification. And,  tiuully.  wo  have  found  it  necessary  to  add  to  these 
tliroe  a  fourth  species,  commonly  known  by  the  name  Volitions.  With- 
out seeking  to  prejudge  the  metaphysical  question  whether  any  mental 
state  or  phenomenon  can  be  found  which  is  not  included  in  ono  or 
other  of  these  four  species,  it  appears  to  mo  that  the  amount  of  illtis- 
tratiun  bestowed  upon  these  may,  so  far  as  wo  are  concerned,  sufHce 
for  tho  whole  orenus.  Wo  shall,  therefore,  proceed  to  the  two  remain- 
ing cloeses  of  nameable  thinifs;  all  (hings  which  are  external  to  the 
mind  being  considerod  an  belonging  either  to  the  cUua  of  Substances 
or  to  that  of  Attributes. 


II.   SOBSTANCES. 

Logicians  havo  endeavored  to  dctine  Substance  and  Attribute ; 
but  their  definitions  are  not  so  much  attempts  to  draw  a  distinction 
between  the  things  thomsolvos,  as  instructions  what  difference  it  is 
customary  to  make  in  the  grammatical  structure  of  the  sentence, 
according  aa  you  are  si>eaking  of  substances  or  of  attributes.  Such 
dchnitionij  ore  rather  les.'tons  i>f  English,  or  of  Greek,  Latin,  or  Ger- 
man, than  of  mental  philosophy.  An  attribute,  say  tho  school  logi- 
cians, must  be  the  attribute  o/'aomething :  color,  for  exaniplo,  mufc  be 
the  color  o/" something ;  goodness  must  be  tho  goodness  o/soraething : 
and  if  this  something  should  cease  to  exist,  or  should  cease  to  be  con- 
nected with  the  attribute,  tho  existence  of  the  attribute  would  be  at 
an  cud-     A  sub.^tanco,  on  tho  contrary,  is  self-existent;  in  spOHkinn 
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About  it,  wc  need  not  put  o/" after  its  name.  A  slone  ia  not  the  stone 
^anything ;  the  moon  is  not  the  moon  o/'anytbing^,  but  simply  the  moon. 
Unless,  indeed,  the  name  which  we  cliooee  to  give  to  the  Bubstance 
be  a  relative  name ;  if  bo,  it  mnat  bo  followed  either  by  off  or  by  Bome 
olber  particle,  implying,  as  that  proportion  Joes,  a  reference  to  some- 
thing else  :  but  i}ieu  the  other  cliai'actcristic  peculiarity  of  an  attribute 
would  fail ;  the  something  might  be  destroyca,  and  the  substance  might 
still  subsist.  Thus,  a  father  must  bo  the  father  of  sometliing,  and  so 
far  resembles  an  attribute,  in  being  referred  to  something  besides  him- 
self: if  there  were  no  child,  there  would  be  no  futher:  but  this,  when 
we  look  into  the  matter,  only  means  that  we  should  not  call  him  father. 
The  man  called  father  might  still  exist,  t-hdugh  the  child  were  annihi- 
lated ;  and  there  would  be  no  contradiction  lu  supposing  him  to  exist, 
although  the  whole  untvorse  except  himself  were  destroyed.  But 
destroy  all  while  substances,  and  where  would  be  the  attribute  white- 
ness il     Whiteness,  without  any  while  thing,  is  a  contrndiction  in  terms. 

Tliis  is  the  nearest  approach  to  a  solution  of  the  difSculiy.  thut  will 
be  found  in  the  common,  treatises  on  logic.  It  will  scarcely  be  thought 
to  be  a  satisfiLctor^-  one.  If  an  attribute  is  distinguished  from  a  sub- 
stance  by  being  the  attribute  of  something,  it  accms  highly  necessary 
to  tmderstaud  what  is  meant  by  of:  a  panicle  which  needs  explanation 
too  much  itself  lo  be  placed  in  ti'oiit  of  the  explanation  of  anything 
eUc.  And  as  for  tlie  aelf-cxistcncc  of  substances,  it  is  very  true  that  a 
substance  may  be  conceived  to  cxii>t  witliout  any  other  substance,  but^ 
60  also  may  an  attribute  without  any  other  attribute:  and  we  can  nol 
more  iraajinne  a  substance  without  attributes  than  we  can  imagine 
attributes  without  a  substance. 

Metaphysicians,  however,  have  probed  the  question  deeper,  and  given 
an  account  of  Substance  considerably  more  satisfactory  than  this.  Sub- 
stances are  usually  distinguished  a»  Bodies  or  Minds.  Of  each  of  these, 
philosophers  have  at  length  pro\ided  us  with  a  definition  which  secroa 
unexceptionable. 

§  7.  A  Body,  according  lo  the  received  doctrine  of  modem  metaphy- 
sicians, may  be  defined,  the  external  cause  to  which  we  ascribe  our 
sensations.  When  I  sec  and  touch  a  piece  of  gold.  I  am  conscious  of 
a  sensation  of  ycUow  color,  and  sensations  of  hardness  and  weight; 
and  by  varyuig  the  mode  of  hantlling,  I  may  add  to  these  sensations 
many  others  completely  dii^linct  from  them.  The  sensations  are  all  of 
which  1  am  directly  conitcious ;  but  I  consider  them  as  produced  by 
something  not  only  existing  independently  of  my  will,  but  external  to 
my  bodily  organs  and  to  mv  mind.  This  external  something  1  call  a 
Body. 

It  may  be  nKked,  how  come  we  to  ascribe  our  sensations  to  any 
external  cause  I  and  is  there  suflirient  ground  for  so  ascribing  ihemi 
It  is  known,  tliat  there  are  metaphysicians  who  have  raised  a  conti-o- 
versy  on  tlie  point ;  maintaining  the  paradox,  thut  we  are  not  wairanted 
in  refemng  our  sensations  lo  a  cause,  such  as  we  understand  by  the 
word  Body,  or  to  any  cause  whatever,  unless,  indeed,  the  Finsl  Cause 
Though  we  have  no  concern  here  with  this  controversy,  nor  with  the 
metajihysical  niceties  on  which  it  turns,  one  of  the  best  ways  cf  showing 
what  is  meant  by  Substance  is,  to  consider  what  position  it  is  necettiarj 
to  take  up,  in  order  to  maintain  its  existence  against  opponents. 
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It  18  certain,  ihcn,  ibat  a  part  of  our  notion  of  a  bviily  comiista  of  thu 
notion  of  a  number  of  aonsatious  of  our  own,  or  of  other  soniicmi  beings, 
habituaHy  occurring  simultaneously.  My  conception  of  ilio  table  at 
which  I  am  writing  is  compounded  of  its  visible  form  and  size,  which 
are  complex  Bensationn  of  sight;  its  tangible  form  and  size,  winch  aro 
CODapltiX  seusatioMd  of  our  organ  of  touch  aud  of  our  mueclus ;  il8 
weight,  which  \a  also  a  seueation  of  touch  and  of  the  miit«cleK ;  itn  color, 
which  13  a  sensation  of  sight ;  its  hardness,  which  i.-*  a  Heusatloii  of  the 
muscles ;  its  composition,  which  is  another  word  for  all  the  varictiea  of 
sensation  xvhich  wo  receive  under  various  circumstances  from  tlie  wood 
of  which  it  i»  made ;  and  so  forth.  All  or  nioi>t  of  the^e  vai-ious  sensa- 
tions frecjtienlly  arc,  and,  as  we  loam  by  experience,  always  might  be, 
expeiicnced  simultaneously,  or  in  many  dificrcnt  orders  of  Hucccssion, 
BC  oui'  o\vn  choice  :  and  hence,  the  tliought  of  any  one  of  them  makes 
us  think  of  the  others,  and  the  whole  Iwcome  mentally  amalgamated  into 
one  mixed  state  of  consciousness,  which,  in  the  language  of  the  school 
of  Locke  and  Hartley,  is  tenned  a  Complex  Idea, 

Now  tliore  arc  philosophers  who  have  orgiied  as  follows : — if  wo 
take  an  orange,  and  conceive  it  lo  be  divested  of  its  natural  color 
without  acquiring  any  new  one  ;  to  lose  its  soilness  ^vithout  bccnraing 
hard,  its  roundness  without  bccominir  square  or  pentagonal,  or  of  any 
other  regular  or  irregular  figiui?  whatever;  to  be  deprived  of  size,  of 
weight,  of  taste,  of  smell ;  to  lose  tiU  its  mechanical  and  all  its  chemical 
properties,  and  acquire  no  new  ones;  to  become,  in  short,  invisible, 
mtatigiblp,  and  imperceptible  not  only  by  all  our  senses,  but  by  the 
eoiufls  of  all  other  sentient  beings,  real  or  possible  ;  nothing,  say  these 
philosophers,  would  remain.  I'^or  of  what  nature,  they  osk^  could  bo 
tho  residuum  1  and  by  what  token  could  it  manifest  its  presence  1  To 
the  uuroflectiug  its  existence  seems  to  rest  on  the  evidence  of  tho 
senses.  But  to  the  soaRes  nothing  is  apparent  except  tho  scnHatiiinH. 
We  know,  indeed,  that  tlicsc  sensations  are  bound  together  by  somo 
law;  they  do  not  come  together  at  random,  but  according  to  a  systematic 
order,  which  is  part  of  the  order  established  in  the  universe.  When 
we  experience  one  of  these  sensations,  wo  usually  exjjerience  the  others 
also,  or  know  that  we  have  it  in  our  power  to  experience  them.  But 
a  fixed  law  of  ctmnexion,  making  tho  scnsatioDS  occur  together,  docs 
not,  say  these  philosnpliers,  necessarily  require  what  is  called  a  »ub' 
tlratum  to  support  them.  The  conception  of  a  substratum  is  but  ono 
of  many  ptjssdde  fttrms  in  which  that  connexion  presents  itsolf  lo  our 
imaginution ;  a  mode  of,  as  it  were,  reali/.ing  the  idea.  If  there  be 
such  a  sulxitratura,  supjione  it  tins  instant  annihilated  by  the  fiat  of 
Onini[>otenco,  and  lot  tlie  sensations  continue  to  occur  in  the  same 
order,  and  how  would  the  substratum  be  missed '(  Hy  what  signs 
should  we  bo  able  to  discover  that  its  existence  had  toniiiimted  \  should 
we  not  have  aa  mucli  reason  to  beUeve  that  it  alill  existod,  as  we  now 
have  \  and  if  we  should  not  then  bo  wan-anted  in  believing  it,  how 
can  we  be  so  now  I  A  body,  therefore,  according  to  tlicse  meta- 
physicians, is  not  anything  intrinsically  diflbront  Irom  the  sensatioiis 
which  the  body  is  said  to  produce  in  us ;  it  is,  in  short,  a  set  of  sensa- 
tions joined  together  according  to  a  fixed  law. 

Thc^'ie  ingenious  speculations  have  at  no  time  in  the  history  of  phi- 
toflophy  made  many  proselytes ;  but  the  controversies  lo  which  ttiey 
nave  given  nse,  and  the  doctrines  which  have  been  developed  iu  the 
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ouempc  Co  find  a  conclusive  answer  to  ihcm,  have  been  fi-uidul  of  iro- 
portaut  coii8c<)ucnces  to  the  Science  of  MhttL  The  sensations  (it  wna 
BiLswcred)  which  wo  are  conudoua  of,  and  which  wo  receive  not  al 
random,  l)ut  joined  togcdier  in  a  certain  uniibrm  mauuor,  imply  not 
only  a  law  or  law*  of  connexion,  bat  a  cau!<e  external  to  oar  mini], 
which  cause,  by  it*  own  laws,  determines  the  lows  according  to  which 
the  sensations  aro  connected  and  experienced.  The  gchoolmcn  used 
to  call  this  external  cautto  by  tlie  name  we  have  already  employed,  a 
$ubttratum  ;  and  its  attributes  (as  tlicy  expressed  themselves)  inhered^ 
literally  ttuck,  in  it.  To  thui  substratum  the  name  Matter  is  usually 
given  in  ]>hilu8opliical  diitctissioDS.  It  was  soon,  however,  acknowl- 
edged hy  all  who  reflected  on  the  subject,  that  the  existence  of  matter 
could  not  be  proved  by  extrinaic  ONndcnce.  The  answer,  therefore, 
now  usually  made  to  Berkeley  and  hLs  followers  is,  that  the  belief  ift 
intuitive ;  that  mankind,  in  all  ages,  have  felt  themtielvos  compelled,  by 
a  ueoesdity  of  their  nature,  to  refer  their  sensations  to  an  external 
cause ;  that  even  those  who  deny  it  in  theory,  yield  to  the  necessity  in 
practice,  and  both  in  speech,  tliought,  and  fecling^,  do,  equally  with  the 
vulgar,  acknowledge  their  sensations  to  be  the  eftccts  of  somethiiijT  ex- 
ternal to  them :  this  knowlodgo,  therefore,  is  as  evidently  intuitive  as 
our  knowledge  of  our  Hensatioun  tlicmselves  is  intuitive.  And  here 
the  cpiestion  merges  in  the  fundamental  problem  of  transcendental 
metajdiysics ;  to  which  science  we  leave  it- 

But  although  the  extreme  doctrine  of  the  Idealist  metaphysicians. 
Umt  objects  are  notliing  but  our  sensations  and  the  laws  which  connect 
rhom,  has  appeared  to  few  subsequent  thinkers  to  be  worthy  of  assent ; 
the  only  point  of  much  real  Importance  is  one  upon  which  ihoiie  meta- 
physicians are  now  very  genemlly  considered  to  have  made  out  their 
case :  viz.,  that  all  we  know  of  objects  is  the  sensations  which  tlicy  give 
UH,  and  the  order  of  the  occurrence  of  those  sensations.  Kant  himself, 
on  this  point,  is  as  explicit  as  Berkeley  or  Locke.  However  firmly 
convinced  that  thcTO  exists  an  xmiverije  of  *'  Things  in  themselves," 
totally  distinct  fi'om  the  univerpe  of  phenomena,  or  of  things  as  they 
appear  to  our  senses;  and  even  when  bringing  into  use  the  technical 
expression  {Noumenon)  to  denote  what  the  thing  is  in  itself,  as  con- 
trasted with  the  repTt:scnt.atian  of  it  in  our  minds ;  he  allows  that  this 
representation  (the  matter  of  which,  ho  says,  consists  of  our  sensations, 
though  the  form  is  given  by  the  laws  of  the  mind  itself)  is  all  we  know 
af  the  object,  and  that  the  real  nature  of  the  Tiling  ia,  and  by  the  con- 
stitution of  our  faculties  over  must  remain,  at  least  in  this  sublunary 
existence,  an  impenetrable  myc<tery  to  us,*     There  is  not  the  slightest 

■  I  Tiate  much  pleaRiire  in  quoting  i  pauage  in  which  this  doctrine  ii  laid  down  in  th# 
rletrent  and  slron^sl  tcmie  bj  M.  Cousin,  ihe  iitost  diMinfruishM  lining  traclif>r  of  Ufrrimn 
philosophy  out  of  Ocrmnnv.  whose  suthonty  on  Ihu  side  uf  Ihe  qucslioii  i9  lh<?  moxe  vulu- 
ablr,  M  hw  philosoiilnral  viewn  src  generally  lh<»o  of  the  [lOBt-Kanlian  inovemrnt.  i¥pK.- 
■cntnt  by  Srhi'Ilutg  nnd  Hf^cel,  whose  tendencies  aro  much  more  abjective  aud  ontotogicRl 
tban  Ihoce  of  Uieir  muter.  Kant. 

"  Xoufl  MiToas  qo'il  exiat«  qupltiuo  rhotio  hora  do  nou9,  parcE^qiie  doos  ne  ponvons  expU-* 

3n«r  noB  pcrcfptiona  tans  lea  rnltichnr  &  dea  eaoMS  dUttnctes  do  nuus-m^mea ;  noua  ssTons 
e  plus  (lue  ces  causM.  dont  nous  ne  ronnuwona  pas  d'ailteum  I'esaence,  proJuiseot  lea 
efleu  \pK  pliia  vnri&bles.  Im  plus  diverv,  et  latvas  Ici  plui  cuntraueti,  aolon  ()ii'ellf>i  rf<nr;(in 
(rent  iuIIa  nalarr  ou  tcllR  dit-position  du  #uj?t.  Itlaie  aavons-nous  quelquc  chose  (\rt  plust 
ct  m*in^.  Tu  Ic  caractAre  itidptenmn*  don  comea  qjio  nou«  conrcTonn  dani  Ipi  cor[«,  v  et-ll 
quelqiiu  choao  de  ^Im  A  tavoir  7  Y  a«t-U  lieu  de  noua  «nqu4rir  >i  noua  iiorccrons  lc»  choaua 
te/le«qn*«ll«t  mnU    Non  (■vidcmmcnt. . . . .  Je  nc  dis  pas  que  le  probk-inee«t  insoluMe,^ 

du  au'il  rtt  ahuurdr  tt  en/enM  wif  conlrudxTtk^l.      Nohb  nr  larvnt  pai  C*  911c  eft  crtH!ir»  t«nt  M 

•tItJi-nj'nfa.  ct  la  rnitoD  noui  dHrnd  de  chen  h«r  &  le  connaitre :  lunit  il  cat  l'<>:n  «vi<lrnl  h 
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cvaaon  for  belie\ing  thni  what  we  call  tho  sunsiblo  quuliiica  of  llio  ob 
ject  are  a  typo  of  anyttiing  inherent  in  itself,  or  bear  any  affinity  to  its 
own  nature.  A  cause  does  not.  as  such,  resemble  its  eSects ;  an  east 
wind  is  not  like  the  feeling  of  cold,  nor  is  heat  like  the  steam  of  boiling 
water :  why  then  should  matter  resemble  our  scnsatioDS  T  Why  should 
the  inmost  nature  of  fire  or  water  resemble  the  impressiona  made  by 
these  objects  upon  our  senflea  i*  And  if  not  on  tho  principle  of  resem- 
blanco,  on  what  other  principle  can  the  manner  in  which  objects  affect 
us  through  our  senses  afford  us  any  insiglit  into  ihc  inherent  nature  of 
those  objects?  It  may  therefore  safely  be  laid  down  as  a  truth  both 
obvious  in  itself,  and  admitted  by  all  whom  it  is  at  present  necessary 
to  take  into  consideration,  that,  of  tho  outward  world,  we  know  and 
can  know  absolutely  nothing,  except  the  sensations  whicli  we  ex- 
perience from  it.  Those,  however,  who  still  look  upon  Ontology  as 
a  possible  science,  and  think,  not  only  that  bodies  have  an  essen- 
tial constitution  of  their  own,  lyinj^  deeper  than  our  perceptions,  but 
that  this  essence  or  nature  is  not  altogether  inaccessible  to  human  in- 
vestigation, cannot  expect  to  fmd  their  refutation  hero.  Tho  t|Uti£ttion 
depends  upon  the  nature  and  laws  of  Intuitive  Knowledge,  and  is  not 
within  the  province  of  logic. 

§  8.  Body  ha\*ing  now  been  defined  the  external  cause,  and  (accord- 
ing to  the  more  reasonable  opinion)  the  hidden  cxtemal  cause,  to  which 
we  refer  our  sensations;  it  remains  to  frame  a  definition  of  Mind. 
Nor.  after  the  preceding  observations,  will  this  be  difficult.  For,  as 
our  conceptitm  of  a  body  is  that  of  an  miknown  exciting  cause  of 
een.Hations,  so  our  conception  of  a  mind  is  that  of  an  unknown  recipient, 
or  percipient,  of  them ;  and  not  of  tlicm  alone,  btit  of  all  our  other 
feehngs.  As  body  is  the  mystcrioufl  something  which  excites  the 
mind  to  feel,  so  mind  w  the  myterions  something  which  feeU,  and 

priori,  qti'tlUs  ne  sonlpoM  m  tUta-mioHa  ct  tfv^tUt*  tout  for  rappari  k  naui.  jinisquc  la  presence 
du  Hijot  inailitta  niccMiiromcnl  leui  action.  Suppmiicz  tout  aujt^t  scutuit.  il  est  ci<rlfim 
quecocausci  Bgimiont  encore  puisqu'elles  contmtiprnient  d>xiBtcr:  mail  cllc!)  HKiraieot 
totremcnt ;  elles  teraient  encore  des  quiUt^s  ct  de»  proprit't^,  mats  qui  oe  reKemhn^raient 
i  rieo  de  ce  que  nous  connaisaanx.  l<e  feii  ne  mauifesicmtt  plus  aucutie  dca  piopru^i£«  que 
noDt  lui  connnisona:  que  aeraililT  C"e»t  co  quo  nous  na  HHironi  jnmaiB.  Cttt  tfaUtmn 
pnit-ttrt  m  prM'tmt  9*1  ne  rfpufwtwi*  atutem^nt  d  la  nature  d*  natra  taprit,  nuiia  d  Ctaaentx 
ntimt  d<t  cHoxfs.  Quatid  mftiiic  en  cffet-on  tupphmcnut  por  la  pnute  lou*  lc«  lujc^i  «cniatil8, 
tl  faiidmit  encore  admpttn^  quo  iiul  corp«  ne  manifeatertit  aea  profin^t^  autrement  qu'eo 
retalion  avnr  iin  inij«t  quelconqiic,  et  dans  ce  cas  sea  proptiHi*  m  ««rauiiC  nuore  tme  rrjaim-t : 
en  aorte  qu*il  roe  parait  fort  raisonnablu  d'admeitro  qoe  lea  propri^tes  ddtcrmuicea  dei  corpa 
n'euBtent  pu  ind^vodiuuinent  d'un  sujut  quolcunque,  et  que  Quand  on  demande  m  lea  pro 
prl6t6s  de  la  mati^re  sont  teller  que  nou<i  le«  pereevons,  tl  fauarait  tou  auparavant  si  eJte* 
aonl  en  Ituit  que  dflrrinini»e#,  et  dan*  quel  »cns  il  est  nni  de  dire  qu'ellea  sonl."— Cenr* 

ifUiMSoirr  d*  la  I'hiltumpkur  Morale  tm  \Bm*  tireU,  8niO  le^OD. 

*  An  aUempt. indeed,  han  beenmndc  bf  Koid  and  others.  10  MtBblish  that. althaugli  mm» 
of  tbe  propertioa  we  aacritxt  to  objects  exixt  only  iuonr  Kcasalions,  utlientCAiit  in  the  ttiinga 
tlMnuelves.  twtni  meh  an  cannot  posaibly  ba  copioH  of  any  impr«s«ion  upon  iho  stinam  ;  and 
ihey  oak.  froai  vw  wrwatioa  our  Dotioiu  of  cxicnuon  and  figMra  bovo  been  derived  f  The 
gaantlet  thrown  down  by  Reid  was  taken  up  by  Urown.  who,  applying  greater  powera  ot 
anatjsin  than  had  prevtoual^  bc«n  applied  to  the  notions  of  citcmion  and  figure,  showed 
clearly  wbst  are  tne  sensationi  from  which  those  notions  are  derived,  viz.,  sensations  ol 
touch,  cocnliincd  with  sensations  of  a  class  previously  too  httle  adverted  to  by  mutaphysi. 
ctana,  thnsu  which  hnve  their  nf.it  in  our  muscular  framo.  Whoever  wishes  to  be  rrxire 
particulnrty  acquniniotl  with  this  .-idiiiiratilo  «ipcrim<.-n  of  iiieiaphysical  analysis  may  cooioll 
the  tir.Ht  TOlume  of  Brown's  l^rtvrtjt,  or  Mill's  .4  natysia  of  th»  Mind. 

On  this  subject  also,  the  suthonty  of  M.  Cousin  luay  be  quoted  in  favor  of  rnnclnsiona  re- 
fected by  some  of  the  most  eminent  Ihuikcrs  of  tho  school  to  which  he  belongs.  M.  Coustn 
recogninM.  in  opposition  to  Reid.  thn  essential  tubjn-tiritt/  of  onr  conceptions  of  Ibe  pnmary 
qDtttties  of  mutter,  mi  esienMon,  solidity,  &e,,  equally  with  tbote  ol  color,  beat,  and  tbs 
lemauulei  ol  what  ate  called  secondary  qualities. — Court,  vtaitora,  One  lo^nf* 
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thinks.  It  is  uniiectswary  to  give  in  the  case  of  mind,  a»  wc  ffaro  izi 
the  i.'u.se  of  iimlttir.  a  particular  statement  uf  tlie  cikeptical  d^^tura  by 
which  JLA  exiAt<:uce  aa  a  Thing  id  ic«elf.  distinci  trom  tJie  fierier  of  what 
arc  (IcDoiiiiuatcd  \la  states,  is  called  in  quotainn.  But  it  is  necessary 
to  reniariE,  chat  on  the  inmost  nature  of  the  Lliiiikiiiir  pnncijilc,  as  well 
85  on  the  inmost  nature  of  matter,  wc  arc,  and  ^^-ith  tmr  human  fiicul- 
tied  must  always  remain,  entirely  in  the  dark.  All  which  we  are 
aware  uf,  even  in  our  own  minds,  is  (in  tije  words  of  Mr.  Mill)  a  cer- 
tain "thread  of  consciousness;"  a  aeries  of  feelings,  that  is,  of  senaar 
tions,  tbouehts,  emotions,  and  volitions,  more  or  less  numerous  and 
complicated.  There  is  a  something  I  call  Myself,  or,  by  anotlier  form 
of  cxprciwion,  my  mind,  which  I  consider  as  distinct  from  tlicsc  sensa- 
tions, thoughts,  &CC. ;  a  something  which  1  conceive  to  be  not  the 
thoughts,  but  the  being  that  has  the  tlioughts,  and  which  1  can  conceive 
as  exiitting  forever  in  a  stale  of  quiescnce,  without  any  ihonghls  at  alL 
But  what  tliis  being  is,  although  it  is  myself,  I  have  no  knowledge, 
further  than  the  Aeries  of  its  states  of  consciousness.  As  bodies  mani- 
fest themselves  to  rae  only  through  the  sensations  of  which  I  regard 
dicm  aa  the  causes,  so  the  thinking  principle,  or  mind,  in  my  own 
nature,  makes  itself  known  to  mc  only  by  tlio  feelings  of  which  it  is  cou- 
scious.  1  know  nothing  about  myself.  Have  my  capacities  of  feeling  or 
bein>r  eon<)cious  (indutling,  of  course,  thinking  and  willing)  :  and  were 
I  to  Iciu'n  anytliiitg  new  concerning  myself,  I  cannot  with  my  present 
Acuities  conceive  this  new  information  to  be  anything  else,  than  that  I 
have  some  additional  capacities,  before  unknon^i  to  roe,  of  feeling, 
thinking,  or  willing. 

Thus,  then,  as  body  is  tliO  unsentient  cause  to  which  we  are  nat- 
urally prompted  to  refer  a  certain  portwm  of  our  feelings,  so  mind  may 
be  dtiacribcd  as  tlie  sentient  nuhjixt  (in  the  German  sense  of  the  term) 
of  all  feelings ;  that  which  has  or  fuels  them.  But  of  the  nature  of 
either  body  or  roiud,  iurlher  than  the  feelings  which  tlie  former  excites, 
and  which  the  latter  experiences,  we  do  not,  according  to  the  best 
exictting  doctrine,  know  anytliing;  and  if  anything,  logic  has  nothing 
to  do  %vith  it,  or  witli  tlie  manner  in  which  the  knowledge  is  actjuireu. 
With  this  re.sult  we  may  conclude  this  portion  of  our  subject,  and  pass 
.3  the  third  and  only  remaining  class  or  division  of  Nameable  Things. 

III.  ATTmurrEs :  and,  ffrst,  QuALirres. 

5  9,  From  what  has  already  been  said  of  Subetance,  what  is  to  be 
eaid  of  Attribute  is  easily  deducible.  For  if  wo  know  not,  and  cannot 
know,  anything  of  bodies  but  the  sensations  which  they  excite  in  us  or 
others,  those  sensations  must  be  all  that  we  can,  at  bottom,  mean  by  their 
attributes;  and  the  distinction  which  we  verbally  make  between  the 
properties  of  things  and  the  sensations  wft  receive  from  thcni,  must 
originate  in  the  convenience  of  discuurso  ratJier  than  in  tlie  nature  of 
what  is  denoted  by  tlie  terms. 

Attributes  are  tisually  distributed  under  the  three  heads  of  Quality, 
Quantity,  and  Relation.  AVo  shall  come  to  the  two  latter  presently : 
tn  the  first  place  we  shall  confine  ourselves  to  the  former. 

Let  us  lake,  then,  as  onr  example,  one  of  what  arc  termed  the  sen- 
sible qualities  of  objects,  and  let  that  example  bo  wfaiieDCss.  When 
we  ascribe  whiteness  to  any  substance,  w,  for  instance,  snow ;  when 
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wo  siiy  rhat  unow  has  the  quality  whiten&?s,  what  do  wo  rcuUy  assert  1 
Siinpiy,  ihut  wlien  snow  is  present  to  our  urgmun,  we  liavo  a  nniticular 
•enftatioii,  which  wo  arc  acciiatomod  to  cull  the  geoi^ution  of  wlutc.  But 
how  do  I  know  that  enow  ia  prosont  I  ObvinuHlv  by  tho  sensatinna 
which  I  derive  from  it,  and  not  otherwise.  I  infer  that  the  objccl  is 
present,  bocausc  it  givoM  me  a  certain  asaombUge  or  Beriea  ut*  Beosa- 
tions.  And  when  I  ascribe  to  it  the  aUribuls  whiteness,  my  meaning 
is  only.  that,  of  the  seusattuns  composing  this  group  or  series,  that 
which  I  call  the  seiuation  of  white  color  is  one. 

This  is  one  view  which  may  be  taken  of  the  subject.  But  there  is 
also  another,  and  a  different  view.  It  may  be  said,  that  it  is  true  we 
know  nothing  of  sensible  objects,  except  the  sensations  they  excite  in 
us;  ihar  the  fact  of  our  receiving  from  snow  the  particular  punsution 
which  is  called  the  aensatiuu  of  white,  is  the  ground  on  whiUi  we  as- 
cribe to  that  substance  the  quality  whiteness ;  tho  sole  proof  of  its  po6- 
SBsaing  lliat  quality.  But  because  one  thing  may  bo  the  sole  evidence 
of  the  exi.iteiice  of  another  thing,  it  docs  not  follow  that  the  two  are 
one  and  the  same.  The  attribute  whiteness  (it  may  be  said)  is  not 
the  fact  of  our  receiving  the  sensation,  but  something  in  tho  object  it- 
self; a 7*0 ttvr  inherent  in  it;  something  in  virtue  of  which  Uie  objccl 
producers  the  sensation.  And  when  wc  affirm  lliat  snow  possesses  tho 
attribute  whiteness,  we  do  not  merely  assert  that  the  presence  of  snow 
produces  in  us  that  sensation,  but  that  it  does  so  through,  and  by  rea- 
son of,  that  power  or  quality. 

For  the  purposes  of  logic  it  is  not  of  material  importance  which  of 
these  views  we  adopt.  The  full  discussion  of  the  subject  belongs  to 
the  dopnitmenC  of  inquiry  so  often  alluded  to  under  the  name  of  the 
higher  metaphysics ;  but  it  may  be  said  hero,  that  for  tho  doctrine  of 
the  existence  of  a  peculiar  species  of  entities  called  qualities,  I  can  see 
no  foundaiioa  except  in  a  tendency  of  the  human  mind  which  is  the 
causa  of  many  delusions.  1  mean,  the  disposition,  wherever  we  meet 
with  two  names  which  are  not  prociHely  synonymous,  to  suppose  that 
they  must  bo  the  names  of  two  diflerent  tilings ;  whereas  m  reality 
they  may  be  names  of  the  same  tiling  viewed  in  two  different  lights, 
which  is  OS  much  as  to  say  under  dilfereut  suppositions  as  to  surround- 
ing circumstances.  Because  quality  and  scnaaiion  cannot  be  put  in- 
discriminately one  for  the  other,  it  is  supposed  that  ihey  cannot  both 
signify  tlie  same  thing,  namely,  the  impression  or  feeling  witli  which 
we  are  affected  through  our  sensi^s  by  tlie  presence  of  an  ol»}ect:  al- 
though there  is  at  least  no  absurdity  in  supposing  that  tliis  identical 
impression  or  feeling  may  be  called  a  scusation  when  cuusidorod 
merely  in  itself,  and  a  quality  when  regarded  as  emanating  from  any 
one  of  ilie  numerous  objects,  the  presence  of  which  to  our  organs  ex- 
cites in  our  minds  that  among  various  other  sensations  or  feelings. 
And  if  this  be  admissible  as  a  supposition,  it  rests  with  those  who  con- 
tend fur  an  entity /ler  je  called  a  quaUty,  to  show  that  their  opinion  ts 
fireferable,  or  is  anything  in  fact  but  a  lingering  remnant  of  uie  scho- 
astic  doctrine  of  occult  causes;  the  very  absurdity  which  Moli^re  so 
happily  ridiculed  when  ho  made  one  of  Ids  pedantic  jihysicians  account 
for  tlio  fact  that  "  I'opium  cndormit,'*  by  the  maxim  "  parcoqu'il  a  una 
Vartu  soporifiqao." 

It  is  evident  that  when  the  physician  stated  that  opium  had  "una 
vertn  soporifique/'  he  did  not  account  for,  but  merely  asserted  over 
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again,  the  fact  that  it  endormit.  In  like  manner,  when  wo  say  that 
enow  is  white  because  it  haa  the  quality  of  wliitoness,  wo  are  only  re- 
asserting in  more  technical  language  iho  fact  that  it  excitas  in  us  the 
sensation  of  white.  If  it  bo  said  that  the  sensation  must  have  some 
cause,  I  answer,  its  cause  is  the  presences  of  the  object.  When  we 
hare  aAsertcd  that  as  often  as  the  object  is  present,  and  our  org^ans  in 
their  normal  state,  the  sensation  takes  place,  we  have  slated  all  that 
we  know  about  the  matter.  There  is  no  need,  after  assigning  a  cer- 
tain and  intelligible  cause,  to  suppose  an  occult  cause  besides,  for  iho 
purpose  of  enabling  the  real  cause  to  produce  its  eflect.  If  I  am 
asked,  why  does  the  presence  of  the  object  cause  iliis  sensation  in  me, 
I  cannot  tell:  I  can  only  say  that  such  is  my  nature,  and  tlic  nature 
of  the  olucct :  the  conatiturion  of  things,  the  scheme  of  the  universe, 
will  have  it  so.  And  lo  this  we  must  at  last  come,  even  after  inlcrpo- 
lating  the  imaginary  entity.  Wliatever  number  of  links  the  cliain  of 
causes  and  effects  may  consist  of,  how  any  one  link  produces  the  one 
which  is  next  to  it  remains  equally  inexplicable  to  us.  It  is  as  easy 
to  comprehend  that  the  object  should  produce  the  sensation  directly 
and  at  once,  as  that  it  should  produce  the  same  sensation  by  the  aid 
of  someliiing  else  called  \.\ig  power  of  producing  it. 

But  as  tlie  difHculties  which  may  be  felt  in  adopting  this  view  of 
the  subject  cannot  be  removed  without  discussions  transcending  the 
bounds  of  our  science,  I  content  myself  with  a  pa-ising  indication,  and 
shall,  for  the  purposes  of  logic,  adopt  a  language  compatible  with  cither 
view  of  tho  nature  of  qualities.  I  shall  soy, — what  at  least  admits  of 
no  dispute. — that  the  quality  uf  whiteness  ascribed  to  tho  object  snow, 
is  grounded  upon  its  exciting  in  us  the  sonsatirm  of  white ;  and.  udupt- 
ing  tlio  language  already  used  by  tho  school  logicians  in  the  case  of 
the  kind  of  attributes  called  Kclations,  I  shall  term  tho  sensation  of 
white  the  foundaticn  of  tho  quality  whiteness.  For  logical  purposes 
the  sensation  is  tho  only  essential  part  of  what  is  meant  by  the  word ; 
the  only  part  which  we  ever  can  be  concerned  in  proving.  When 
that  is  proved  the  quaUty  is  proved ;  if  an  object  excites  a  scnsatioo, 
it  has,  of  courec,  tlie  power  of  exciting  it, 


IV,   Relations. 

§  10.  The   qualitki  of  a  bofly,  we  have  said,  are  the  attributes 

f rounded  upon  tho  sensations  which  the  presence  of  that  particular 
ody  to  our  organs  excites  in  our  minds.  But  when  wo  ascribe  to  any 
object  the  kind  of  attribute  called  a  Relation,  tho  foundaticni  of  the 
attribute  must  be  something  in  which  other  objects  arc  concerned 
besides  itself  and  the  percipient. 

As  there  may  with  propriety  bo  said  to  be  a  relation  between  any 
two  things  to  which  two  correlative  names  aro  or  may  be  given;  wo 
may  expect  to  discover  what  constitutes  a  ndatinn  in  general,  if  we 
enumerate  the  principal  cases  in  which  mankind  have  imposed  correl- 
ative names,  and  observe  what  all  iheso  ca.'tes  have  in  common, 

Wliat,  then,  is  the  character  which  is  possessed  in  common  by  stales 
of  circumstances  so  heterogeneous  and  aiscordant  as  these:  one  tiling 
like  another;  one  thing  unlike  another;  one  thing  near  another;  ono 
thing  _/rtr  ^/ram  Miothcr:  ono  thing  before,  ft/ier,  along  with  anoOier; 
one  thinj;;  greater  equal,  las,  than  another:  one  tiling  ihe  eaus*  of  on* 
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Dtliur,  the  effect  of  another;  one  person  the  master^  servant^  c/iild. 
parent,  husband^  icijht  sovcreignt  jtiUrject,  attorney,  client,  of  another,  and 
so  on?  . 

Omitdug,  for  the  present,  the  case  of  Hesemblanco  (a  relntion  which 
requires  to  be  considered  separaEely),  there  seems  to  be  one  thing 
cominoQ  to  all  these  caees,  and  only  one ;  that  in  each  of  them  there 
exifitfi  or  occurs,  or  has  oxlatod  or  occurred,  some  Jact  or  p]ionomt.'non, 
into  wliicb  the  two  things  which  are  said  to  be  related  to  each  other, 
both  enter  as  parties  concerned.  This  fact,  or  phenomenon,  is  what 
the  Aiistotelian  logicians  called  the  jMrulamentum  relatiortis.  Thus  in 
the  relation  of  greater  and  lesa  between  two  magnitudes,  xXm  Jutula- 
mcntum  relatiomt  ia  the  fact  that  when  one  of  the  two  magnitudes  is 
apphed  to  the  other,  it  more  than  covers  it ;  and  cannot,  by  any  new 
oxrangomont  of  parts,  bo  entirely  broujjht  ^Wthin  ilie  boundaries  of  the 
other  object.  In  the  relation  of  master  and  servant,  ihcj'uJuUimcntum 
relationis  is  the  fact  that  the  one  has  undertaken,  or  i&  compelled,  to 
peribrm  certain  services  for  the  benefit,  and  at  the  bidding,  of  the  other. 
Ill  that  of  husband  and  wife,  \h^  fundamentum  relationit  consists  of  the 
facts  that  the  parties  are  a  man  and  a  woman,  that  they  have  promised 
certain  things  with  certain  formalities,  and  are  in  consequence  invested 
by  the  law  with  certain  rights,  and  subjected  to  certain  duties.  Exam- 
ples might  be  indefinitely  multiplied,  but  it  is  already  obvious  that 
whenever  two  things  are  baid  to  bo  related,  there  is  some  fact,  or  series 
of  facta,  into  which  they  both  enter;  and  that  whenever  any  two  things 
are  involved  in  some  one  fact,  or  series  of  iiicts,  wo  may  ascribe  to  those 
two  things  a  mutual  relation  grounded  on  the  fact.  Kven  if  they  have 
nothing  m  common  but  what  is  common  to  all  things,  that  they  arc 
memherrf  of  the  universe,  we  call  that  a  relation,  and  denominate  them 
fellow- creatures,  fellow-beings,  or  fellow-denizens  of  tJio  universe.  But 
in  proportion  as  the  fact  into  which  the  two  objects  enter  as  parts  is 
of  a  more  special  and  peculiax,  or  of  a  more  complicated  nature,  so 
also  is  the  relation  grounded  upon  it:  And  there  are  as  many  con- 
:eivable  relations  as  there  are  conceivable  kinds  of  ikct  in  which  two 
Jiings  can  be  jointly  concerned. 

In  the  same  manner,  therefore,  as  a  quality  is  an  attribute  grounded 
upon  the  fact  that  a  certnin  sensation  or  sensations  are  produced  in  us 
by  the  object,  so  an  attribute  grounded  upon  some  fact  into  which  tlie 
object  enters  jointly  >vith  another  object,  is  a  relation  between  it  and 
(hat  other  object.  But  the  fuel  in  the  latter  case  consists  of  the  very 
same  kind  o^  elements  as  the  fact  in  the  former:  namely,  states  of 
consciousness.  In  the  case  last  cited,  for  example,  the  relation  of 
husband  and  wife;  the JttndatneTtfH7n  rclati&nis  consists  eniirt-Iy  of 
thoughts,  emotions,  sensations,  and  volitions  (actual  or  contingent), 
either  of  the  parlies  themselves  or  of  other  parties  concerned  in  the 
same  scries  of  transactions,  as,  for  instance,  the  intentions  which  would 
oe  formed  by  a  judge  in  cose  a  complaint  were  made  to  his  tribunal 
of  the  infringement  of  any  of  the  legal  obligations  Imposed  by  mnrriage, 
and  the  acts  which  the  judge  would  perform  in  consequence ;  acts 
beint^  {as  we  have  already  seen)  another  word  for  intentions  followed 
by  an  effect,  and  that  eirecl  (again)  being  but  another  word  for  sensa- 
tion!*, or  some  other  feelings,  occasioned  either  to  oneself  or  to  some- 
body else.  Tliero  is  no  part  whatever  of  what  the  names  expressive 
of  the  relation  imply,  that  is  not  resolvable  into  states  of  consclousneatj 
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outward  objects  hoing,  no  doubt,  supposed  througbout  as  the  cau 
by  which  some  of  those  stales  uf  coiujciousncss  are  excited,  aud  mindd' 
as  the  subjects  by  w!nc]i  all  of  them  are  experienced,  but  tieiihcr  the 
external  objecis  nor  the  minds  making  their  existence  known  others 
wise  than  by  tlie  states  of  consciousness. 

Coses  of  rchition  ore  nut  always  so  complicated  as  tliat  to  which  we 
la^it  alluded.  The  simplest  of  all  cases  of  relation  are  those  expressed 
by  Che  words  antecedent  and  consequent,  and  by  the  word  simultune- 
oos.  If  wo  say,  for  instance,  that  dawn  preceded  sunrise,  ihe  fact  in 
which  tlio  two  things,  dawn  and  sunrise,  were  jointly  concerned,  con- 
sisted only  of  the  two  things  themselves:  no  tliird  thing  entered  iut-o 
the  fact  or  phenomenon  at  all;  unless,  indeed,  we  choose  to  call  the 
succession  of  the  two  objects  a  third  thing;  but  their  succession  is  not 
something  added  to  the  things  themselves ;  it  is  something  involved  in 
them.  I)awn  and  sunrise  aimounco  themselves  to  nur  cnnsciousneas 
b}'  two  succesetive  sensations ;  our  consciousnt'Stj  of  the  succession  of 
these  sensations  is  not  n  third  sensntinn  or  feeling  added  to  iheinj  we 
have  not  first  the  two  feelings,  end  then  a  feeling  «f  their  auccesaion. 
To  have  two  feelings  at  all,  implies  Imving  tliem  either  BUCCCRrtivcly,  ot 
else  simultaneously.  Sensations,  or  otlier  feelings,  being  given,  soo- 
cession  and  simultancousne&t  are  the  two  conditions,  to  tlie  uUeruative 
of  which  they  are  subjected  by  the  nature  of  our  faculties  ;  and  no  one 
has  been  able,  or  needs  expect,  to  analyze  the  matter  any  further. 

§  II.  In  a  somewhat  similar  position  are  two  other  sorts  of  relation,, 
Likeness  and  Unlikonettn.     I  havo  two  sensations ;  we  will,  nuppot«>| 
them  to  be  simple  ones;  two  sensations  of  white,  or  one  sensation  of" 
white  and  another  of  black.    I  call  the  first  two  scnsntioos  liUe;  the  last 
two  unlike.     AVhat  is  the  fact  or  phenomenon  con&t  itutinjf  lho_/«ffrf«- 
mentum  of  this  relation  ]     The  two  sensations  first,  and  then  what  we 
call  a  feeling  of  resemblance,  or  a  feeling  of  want  of  resemblance.    Let 
us  confine  ourselves  to  the  former  case.    Resemblance  is  cvidenlly  a  feel- 
ing ;  a  state  of  the  consciousness  of  the  observer.   Whether  the  feeling 
of  the  resemblance  of  the  two  colors  bo  a  third  stale  of  consciousness, 
which  I  have  after  having  the  two  sensations  of  color,  or  whether  (like 
the  feeling  of  their  succession)  it  is  invol\^  in  the  scusutitms  ihem* 
selves,  may  be  a  matter  of  discussion.     But  in  either  case,  these  feel- 
ings of  resemblance,  and  of  its  opposite,  dissimilarity,  are  parts  of  our 
nature ;  and  parts  so  far  from  bemg  capable  of  analysis,  that  tliey  arCi 
pre-supposc<l  in  everj-  attempt  to  analyze  any  of  our  other  feelings. ' 
Likeness  and  unlikencss.  therefore,  as  well  as  antccedonco,  sequence, 
and  simultancousness.  must  stand  apart  among  relations,  as  things  mi 
generis.     They  are  attributes  grounded  on  facts,  that  is,  on  states  of 
consciousness,  but  on  states  which  are  peculiar,  nnresolvable,  and 
inexplicable. 

But,  altlieugh  likeness  or  unlikcness  cannot  be  resolved  into  any- 
thing else,  complex  cases  of  likeness  or  unlikenoas  can  be  resolved  into 
simpler  ones.  WTien  we  say  of  two  thincM  which  consist  of  parts,  that 
they  are  like  one  another,  the  likcnessof  the  whole  does  admit  of  analy- 
fus ;  it  is  compounded  of  likenesses  between  the  various  parts  respec- 
tively. Of  how  vast  a  varietv  of  resemblances  of  parts  must  that  re- 
semblance be  composed,  which  induces  us  to  say  that  a  jtortrait,  or  a 
lanrlscapc  is  hke  its  original.     If  one  person  mimics  another  with  any 
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succusa,  of  Iiuw  many  simple  likcaosscs  niuat  llio  general  (ir  coiziplex 
likcncita  l>e  compounded :  likenciis  ia  a  succcssiod  of  bodily  postures ; 
liketiess  in  voh;e,  or  in  ihc  accents  and  iiitoiiatioiu;  of  tlio  voice;  like- 
ness in  the  cboico  of  ivordii,  and  in  the  thoughts  or  sentiments  axpi'CiU- 
ed,  whether  by  word,  countenance,  or  gesture. 

All  UkeaesH  aud  uiiUketies^  of  which  wc^  have  any  cog-iuzance,  ro' 
Holve  tliemselvea  into  liknuess  and  unlikonesa  boiwuen  state?  of  our 
own,  or  some  other  mind.  Wlien  wo  say  that  one  body  is  like  another, 
(since  wo  know  notliinir  of  bodies  bui  tho  sonsationa  which  they  ex* 
cite,)  we  mean  really  tliat  tliore  ia  a  resemblance  bet^vcoD  Uic  seuaa- 
tions  excited  by  the  two  bodies,  or  between  somo  portion  at  least  of 
these  senaations.  If  we  aay  that  two  attributes  ate  liko  one  another, 
(sinco  we  kno^v  nothing  of  attrihutea  except  the  sensutlona  or  utaztis  of 
teeling  on  wtiich  they  ai'e  gnjitnded,}  we  mean  really  Uiat  those  sensa- 
tion»,  or8tatcs  of  fueling,  re-temble  each  otlier.  Wo  miiy  uhso  say  that 
two  relutiona  are  alike.  Tlie  fact  of  resemblance  between  rchitions  13 
sometimes  called  analogij,  forming  one  of  tho  numerous  meanings  of 
that  word.  The  relation  in  which  I'rinra  stood  to  Hector,  namely,  that 
of  father  and  son,  resembles  tho  relation  iu  which  Philip  stood  to  iVlcx- 
andor;  resembles  it  so  closely  that  they  are  aUled  the  same  relation. 
The  relation  in  whicli  Cromwell  stood  to  England  reiiembles  the  relu- 
don  in  which  Napoleon  stood  to  France,  though  nut  uo  cloycly  as  lo  be 
called  tho  same  relation.  The  meaning  in  botli  these  tiLstances  must 
be,  that  a  resemblance  existed  between  the  facts  which  constitutc<l  the 
fuAdamentttm  rclationU. 

This  resemblance  may  exist  in  all  conceivable  gradations,  from 
perfect  undistinguishabloaoss  to  sometliing  very  slight  indeed.  WTien 
wo  say,  that  a  tjiought  suggested  to  the  mind  of  a  person  of  genius  is 
like  a  seed  cast  into  the  ground,  because  the  former  produces  a  multi- 
tude 4if  other  thoughts,  and  tho  latter  a  multitude  of  other  seeds,  this  is 
saying  that  between  the  relation  uf  an  inventive  mind  to  a  thuught 
contained  in  it,  and  the  relation  of  a  fertile  soil  to  a  seed  contained  in 
it,  there  exists  a  resemblance :  the  real  resemblance  being  in  the  two 
fundamcnta  rclat'ionis,  in  each  of  which  there  orrurs  a  germ,  producing 
by  its  development  a  multitude  oi  other  thingn  similar  to  itseli'  And 
as,  whenever  two  objects  are  jointly  concerned  in  a  phenomenon,  this 
constitutes  a  relation  between  those  obiects ;  so,  if  we  suppoac  a  second 
pair  of  objects  concerned  in  a  second  phenoraonoa,  the  slightest  resem- 
blance between  the  two  phenomena  is  sufficient  to  admit  of  ita  being 
said  that  (he  two  relations  resemble;  provided,  of  course,  the  points 
of  resemblance  are  found  in  those  portions  of  the  two  phenomena 
respectively  which  are  c-onnoted  by  tho  relative  names. 

While  speaking  of  resemblance,  it  is  necessorj*  to  toko  notice  of  on 
ambiguity  of  language,  against  which  scarcely  any  one  is  sufficiently 
on  his  guard.  Resemblance,  when  it  exists  in  the  highest  degree  of 
all.  amounting  to  undistiugiiishablencijs,  is  ofren  called  identity,  and 
the  two  similar  things  are  said  to  he  the  same.  I  say  oflen,  not  always ; 
for  we  do  not  say  that  two  xisible  objects,  two  persons  for  instance, 
are  the  same,  because  they  arc  so  much  alike  that  one  might  bo  mis- 
taken fi>r  the  other :  but  we  constantly  use  this  mode  of  expression 
when  speaking  of  feelings ;  as  when  I  say  that  the  siglit  of  any  object 
gives  me  the  same  seuBation  or  emotion  to-day  that  it  did  yesterday,  or 
(he  aame  which  it  gives  lo  somo  other  person,     litis  is  evidently  an 
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incorrect  appltcalion  of  the  woixl  name;  for  the  feelmg  ivhirh  1  b»d 
yesterday  is  goue,  never  to  return  ;  what  I  bave  to-day  iit  another  focl- 
ing,  exactly  uko  tlio  formor  pcrhnps,  but  distinct  from  it ;  and  it  it 
evident  thnt  two  difiorout  persons  cannot  be  experiencing  tlie  saiDe 
feoltug,  in  the  sense  in  which  we  say  that  they  are  botli  &ittiag  at  the 
same  ubie.     By  a  similar  ambiguity  we  say,  that  two  persoiis  are  ill 
of  tlio  tame  diiioase ;  that  two  people  hold  the  tame  office ;  not  in  tb« 
sense  in  wliich  wc  say  that  they  are  engaged  in  tlio  same  adventure, 
or  sailing  in  the  same  shin,  but  in  the  sense  that  they  fill  offices  exactly 
similar,  though,  perhaps,  m  distant  places.     Great  confusion  of  ideas 
ia  often  produced,  and  many  fallacies  cnt^endered,  in  olhenvi&e  enligUl- 
ened  understandings,  by  not  being  sufliciently  alive  to  tlie  fuel  (lu 
itjielf  not  always  to  l>c  avoided),  that  they  use  the  same  name  to  express  ' 
ideas  so  diflcrcnt  as  those  of  idonlily  and  undititinguishable  re}>c-niblaiice.  ( 
Among  modem  writers.  Archbishop  Wlialely  stands  almost  nioue  in- 
having  drawn  attention  to  this  distinction,  and  to  the  ambiguity  con 
nectcd  wilh  iu* 

Several  relatious,  generally  called  by  other  names,  ore  really  cases 
of  resemblance.  As  for  example,  equality ;  which  is  but  anolhtr  word 
for  the  exact  resemblance  commonly  called  identity,  considored  as 
subsisting  between  things  iu  respect  of  their  quantity.  And  this  ex- 
ample forms  a  suitable  transition  to  the  third  and  last  of  the  three  heads, 
under  which,  as  already  remarked,  Attributes  aro  commonly  arranged. 
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§  12.  Let  U8  miagiric  t^vo  things,  between  which  there  is  no  diffei 
euce  {that  is,  no  dissirailarily),  except  in  quantity  alone:  for  instance, 
a  gallon  of  water,  and  moie  than  a  gallon  of  water.  A  gallon  of  water, 
like  any  other  external  object,  mokes  its  presence  known  to  us  by  a 
set  of  sensations  which  it  excites.  Ten  gollotis  of  water  are  al»o  an 
external  object,  making  its  presence  known  to  us  in  a  similar  manner; 
and  as  we  do  not  mistake  ten  gallons  of  water  for  a  gallon  of  water, 

•"  Sami  (as  well  oe  *One,"  Monlicnl,' ami  oiWr  word*  ilerivol  from  t!  i!  fre- 

quently in  a  «cnM  rery  dlfforetU  from  lU  primary  duo.  m  applic-ali)?  to  a  I'eiiig 

imploycd  to deootB  great  umilnnVy.    When  tcwial  oSiccUnro  undjetiik/'i  ,:',«i« 

wiiuU  daenpUon  will  apply  pqMally  to  any  of  Ihem  ;  and  thence  thpy  nr«  mi.1  lo  l<e  nil  ol  «n« 
and  the  wamt  mtturc,  appfmraiite,  &:c.,  as,  r.f .  wlicnne  sny  'this  hou^p  Is  built  of  the  womt 
itooe  with  »ucti  another.*  nc  only  iitcati  Unit  the  Hturu'-B  arc  uiiihslmguislinlilc  in  their  qual- 
ities :  not  that  tho  one  building  wnn  pulled  down,  mid  the  other  conatructt^  with  ih«  tnn- 
terials.  Whereas  aameneM,  in  the  wrinmry  ncnBC,  does  not  e«ca  n«!i»«arily  imply  similar- 
lly ;  for  if  viv  nay  of  any  man.  th»l  lie  is  greatly  allereil  ainco  auch  a  tiin^.  wt?  uiidtfrslaoil, 
and.  indeed,  imply  by  thp  %ery  expreseion,  ihal  hfl  i'?  oi' ji^nwm,  though  difTcrciit  in  several 
uuoIiti«3.  It  is  worth  ubsorv'uiR,  bIjw,  thai  Snmt>,  in  thi'  tecondorj'  aonsf,  adniits,  acconl- 
iDg  lo  jionQlar  usage,  of  dr^ett.  We  eDi-att  of  two  thiiB(ra  hving  nearlrf  tho  name,  but 
not  entirely;  persona)  identity  docs  not  atlmil  of  degrsM'a.  Nothme,  pflrha(j9,  hn^  contribu- 
ted more  to  thf  error  of  Realism  than  iniiitcrition  to  ihisnTnhigiiily.  When  srvcrnl  penona 
aroaaid  In  have  OrmantI  thf  Sam*  npmion,  thou];ht.orid<?a,men.oTfrIno]iing  lHa  tniAnnip^e 
alaleinent  ol  thP  rat^,  wluch  is,  thnt  thry  are  all  thinJnug  alikt.  look  for  somnthmg  mote 
nt«tiiiitc  and  mystical,  and  imagine  ihuic  nuisl  be  kome  One  Thing,  in  the  priiiiary  seiiae, 
though  not  an  IrKliviiliia),  whirh  i*  rrcs<-nt  al  nnco  in  the  mind  of  earh  of  th(«J<p  persons* 
and  ihenco  readily  nprung  Plato's  Theory  of  Ideu,  each  of  which  wua,  accardinit  to  hinii 
OM  rt-al.  eternal  object,  exisliM  entire  and  complete  in  each  of  the  individual  ohjccla  llint 
arc  known  by  ono  name. . . .  The  Hiiidona  of  tho  present  dav,  from  ohscrring  Ihe  fimilnr 
t^TDptonis  which  nru  krmvn  by  the  nunie  of  sraall-pox,  nnd  tiiv  comniun>eation  of  tho  likf 
from  one  patient  to  anulhcr,  do  iiut  itivrely  call  it  (aa  we  do)  t>Ji€  disease,  but  twIieTc  [if  wa 
iDay  credit  the  acconnts  fnvti)  thai  ihr<  !iinall-pos  is  a  gorldeM,  who  becomes  incarnate  tn 
esch  infected  paiicni."— /^e ;  Appendix  on  Ainbiguous  Tenna,  p.  399.  My  nfurencei  to 
Ihii  work  are  always  to  the  firvt  edittoit. 
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It  IS  plain  that  the  set  of  RCiuationA  u  more  or  Ie3«  diSbront  in  the  two 
case5.  In  Liko  manner,  a  gallon  of  water,  and  a  gallon  of  Madeira, 
are  two  external  objecte,  making  their  prcBcncc  knowq  by  txvo  seia  of 
aenaations,  which  »ensationa  are  diflerem  from  each  otlier.  In  tlie  first 
case,  however,  wc  say  that  the  difiVrence  is  in  qiiuiitity;  in  the  last 
chore  is  a  difTereiice  in  quality,  while  the  quantity  of  the  water  and  of 
the  Madeira  is  the  same.  \Vliat  ia  the  real  distinction  between  tlie 
two  cases  ?  It  15  not  the  province  of  Lo^c  to  analyze  it ;  nor  to  decide 
whether  it  is  euBcepiible  of  analyc^is  or  not.  For  us  the  following  cou- 
siderationa  are  sumcieiit.  It  is  evident  that  th|!  seu.saiionti  I  receive 
from  the  gallon  of  water,  and  those  I  receive  from  the  gallon  of 
Madeira,  are  not  the  sumo,  that  is,  not  precisely  alike;  neither  are 
they  altogether  unlike  :  ihey  are  partly  similar,  ]iarily  dissimilar;  and 
tliat  in  which  they  rcsenihle  Ik  precisely  that  in  wliicli  alone  the  gallon 
of  water  and  the  ten  gallons  do  not  resemble.  That  in  which  the 
gallon  of  water  and  the  gallon  of  wine  are  like  eacJi  otlier,  and  in 
which  the  gallon  and  the  ten  gallons  of  water  are  unlike  each  other,  is 
called  their  quantity.  This  likeness  and  uultkcne.ss  I  do  not  prt?;tend 
to  explain,  no  more  than  any  other  kind  of  likeness  or  unlikonesft. 
But  my  object  is  to  show,  that  when  wc  say  of  two  things  that  tliey 
differ  in  quantity,  just  as  when  we  say  that  they  difler  in  (juality.  the 
assertiun  is  always  grounded  upon  a  difference  in  the  bensations  which 
they  excite.  Nobody,  I  presume,  will  say,  ihat  lo  nee,  or  lo  lift,  or  to 
drink,  ten  gallons  of  water,  does  nut  include  in  itself  a  dlfTorent  N3t  of 
sensations  from  those  of  socing,  lifting,  or  drinking  one  gallon  ;  or  thai 
to  see  or  handle  a  foot-rule,  and  to  see  or  handle  a  yard-measure  made 
exactly  liko  it,  ore  the  same  sensations.  I  do  not  undertake  lo  say 
rthat  the  differonco  in  the  scnsatious  is.  Everybody  knows,  and 
uubody  can  tell ;  no  more  than  any  one  could  loll  what  white  is,  to  a 
c>«rtion  who  had  never  bad  the  sensation.  But  the  difl'erence,  so  far  a$ 
cugiiizablb  by  our  faculties,  lies  in  the  Bonsalions.  Whatever  dilTorenco 
we  bay  tlit.^  is  in  the  things  rliemselvcs,  is,  in  this  as  in  all  other  cases, 
grounded,  and  grounded  exclusively,  ou  a  difference  in  the  sensations 
excited  by  them. 


VI.    Attrtbutes  CoXCLrDEO. 

§  13.  Thus,  then,  all  ihc  ^tt^ibutes  of  1x>diee  which  aro  classed  under 
Quality  or  Quantity,  are  giv>ut>ded  upon  the  sensations  which  wo 
receive  from  those  bodies,  and  luay  be  defined,  the  powers  wliich  the 
bodies  have  of  exciting  those  scnsadons.  And  the  same  general 
explanation  has  been  found  to  apply  to  most  of  tho  attributes  usually 
classed  under  the  head  of  Relation.  They,  too,  are  grounded  upon 
some  fact  or  phenometion  into  which  the  rclaiod  objects  enter  as  parts ; 
thai  fact  or  phenomenon  having  no  meaning  a.id  no  existence  to  us, 
except  the  series  of  sensations  or  other  states  t..f  consciousness  by 
which  it  makes  itself  kno^vn  :  and  the  relation  being  simply  the  power 
or  capacity  which  tho  object  possesses,  of  taking;  part  Edong  with  the 
correlated  object  in  the  production  of  that  series  of  sensations  or  states 
of  consciousness.  We  have  been  obliged,  indeed,  lo  recognize  a 
soracwhiit  different  character  in  certain  peculiar  relations,  those  of 
succession  and  simultaneity,  of  likeness  and  unlikeness.  These,  not 
bdmg  grounded  on  any  fact  or  phenomenon  distinct  fiora  the  related 
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olijec  ta  thcmsulvcs,  do  not  admit  oi  the  same  kind  uf  analysis.  But 
ihesc  relations,  though  not,  like  oilier  relalions,  (p-ouudud  iijion  Htalosi 
of  consciousness,  aro  thomsulves  states  of  consciousness  :  retu:-nilitunc« 
15  notbing  but  our  ieehng  of  rvsemblaiicu ;  euccetision  is  nolliiiiLj  but 
our  reeling  of  Buccc^sion.  Or,  if  this  be  disputed,  (uud  wo  ctinnot, 
witliuut  triuisgrcsBing  the  bounds  of  our  science,  discuss  it  l)<^re,)  at 
leafll  our  kno\vlGdr;o  of  thcso  relations,  and  even  our  possibility  of 
knowledge,  is  contincd  to  tliosc  which  subitist  between  sctbuiiions  or 
other  Btales  of  conBciousness :  for,  though  we  ascribe  resemblance,  or 
succession,  or  simulti^eity,  to  objects  and  to  attributes,  it  is  always  in 
^rirtue  of  resemblance  or  succession  or  siniultaaoity  in  tho  sensations 
or  slates  of  coiisciousnesa  which  those  objects  excite,  and  on  which 
those  atlribulea  arc  grounded. 

§  14,  Id  the  preceding  investigatian  we  have,  for  the  sake  of  stm* 

Elicity,  considered  bodies  only,  and  omitted  minds,  lint  what  we 
ave  said  is  applicable,  mutatis  mufandisj  to  the  latter.  The  attribute! 
of  minds,  as  woll  as  tln^se  uf  bodies,  are  grounded  upnn  states  uf  feel- 
ing or  cotisciousness.  Hut  in  tlie  case  of  a  mind,  we  have  to  conaider 
its  own  Btutes,  as  well  as  those  which  it  produces  in  olhor  minds. 
Every  attribute  of  a  mind  consists  either  in  lieing  itsulf  aflected  in  a 
certain  way,  or  afiecting  other  minds  in  a  certain  woy.  Considered 
in  itself,  we  can  predicate  nothing  of  it,  but  the  series  of  its  own  feel- 
ings. When  we  say  of  any  mind,  that  it  is  devout,  or  superstitious,  or 
meditative,  or  cheerful,  wu  mean  that  the  ideas,  emotions,  or  volitions 
implied  in  those  words,  form  a  frequently  recurring  part  of  the  scries 
of  feelings,  or  states  of  conaciousness,  whicli  fill  up  the  sentient  exist- 
ence of  that  mind. 

In  adclitior,  however,  to  those  attributes  of  a  mind,  which  arw 
grounded  upon  its  own  states  of  feeling,  attributes  may  also  be  ascribed 
to  it,  in  the  same  manner  as  to  a  body,  grounded  on  the  feelings  which 
it  excites  in  other  minds.  A  mind  does  not,  indeed,  like  a  body,  excite 
sensations,  but  it  may  excite  thoughts  or  emotions.  The  most  important 
example  of  attributes  ascribed  on  tliU  ground  is,  the  employment  of 
terms  expressive  of  approbation  or'  blame.  When,  for  example,  we 
say  of  any  character,  or  (in  other  words)  of  any  mind,  that  it  Js 
admirable,  we  moan  that  the  contemplation  of  it  excites  the  scmil»«Qt 
of  admiration  ;  and  indeed  somewhat  more,  for  the  word  implies  Uiot 
ive  not  oidy  feel  admiration,  but  approve  that  sentiment  in  ourseUes. 
In  some  cases,  under  the  semblance  of  a  single  attribute,  two  «e 
really  predicated  :  one  of  them,  a  stale  of  tho  mind  itself;  the  m  ler, 
a  stale  with  which  other  minds  are  affected  by  thinlting  of  it :  as  v  hen 
wo  say  of  any  one  tliat  he  is  generous.  The  word  generosity  ex- 
prossoa  a  certain  state  of  mind,  but  being  a  term  of  praise,  it  also 
expresses  that  this  state  of  mind  excites  in  us  another  mental  jtate, 
called  approbation.  The  assertion  made,  therefore,  is  two-t-d,  and 
of  tho  following  purport :  Certain  feelings  fona  habitually  ?  part  of 
litis  person's  sentient  existence;  and,  moreover,  tliu  idea  of  lb  'So  feel- 
ings of  his  excites  iho  sentiment  of  approbation  in  ourselves  o-  others. 
As  wo  thus  ascribe  attributes  to  minds  on  the  ground  of  ideas  and 
emotions,  so  may  wo  to  bodies  on  similar  grounds,  and  not  wiloly  on 
the  ground  of  sensations :  as  in  speaking  of  the  In'ouly  of  a  stntun; 
jjince  tliis  attribute  is  grounded  upon  iho  peculiar  feeling  of  pleasure 
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which  die  statuo  produces  in  our  minds,  and  which  is  not  a  sensation, 
but  an  emotion. 


$  15.  Our 


VII.  General  Resdlt. 

of  the 


I 
I 


survey  ot  the  variotiea  of  Things  which  have  boen,  os 
which  ai-e  capahle  of  being,  named — which  have  been,  or  ore  capable 
of  bfjing,  eitlier  predicated  of  other  Things,  or  made  themselves  iho 
subject  of  predicalions^is  now  complete. 

Our  enumeruliun  commencfid  with  Fcciings.  These  we  scrupulously 
distinguished  from  tlio  objects  which  excite  tbcra,  aad  from  the  ortcans 
by  which  tliey  are,  or  may  be  supposed  to  be,  convoyed.  Fetilings  are 
of  four  aorta:  Sensations,  ThouKhls,  Kmotions,  and  Volitions,  \\niat 
are  calied  jierceptions  are  merely  u.  particular  case  of  Belief,  and  be- 
lief is  a  kind  of  thought.  Aciions  are  merely  volitions  followed  by  on 
effect.  If  there  be  niiy  other  kind  of  mental  state  not  included  undoi 
these  subdivisions,  wc  did  not  think  it  necessary  or  proper  in  ihia  place 
to  discuss  its  existence,  or  the  rank  which  ought  to  bo  assigned  to  it. 

After  Feelings  we  proceeded  to  Substances.  Theno  are  either 
Bodies  or  Alinds.  W  iihuut  entering  into  llio  grounds  of  the  meta- 
ph\"sical  doubts  which  have  been  raised  concerning-  the  existence  of 
Matter  and  Mind  as  objective  realities,  wo  stated  as  pufliciunt  for  us 
the  conclusion  in  which  the  l»est  thinkei-s  ai'e  now  >ery  generally 
agreed,  that  all  we  can  know  of  Matter  is  tlie  sensations  which  it  gives 
as,  and  the  order  of  occurrence  of  iliose  sensations ;  and  that  while  the 
substance  Jiody  is  the  unknown  cause  of  our  aenaationa,  the  substance 
Mind  is  the  unknoun  percipient. 

The  only  remaining  class  of  Nameable  Things  is  Attributes;  and 
these  are  of  three  kinds,  Quality.  Kelation,  and  Quantity.  Qualities, 
like  substances,  are  kno^m  to  us  no  otherwise  than  by  the  sensations 
or  other  states  of  consciousness  which  they  excite;  and  while,  in 
compliance  with  common  usage,  we  have  continued  to  speak  of  them 
as  a  distinct  class  of  Things,  we  showed  that  in  predicating  them  no 
one  means  to  predicate  anything  bnt  those  sensations  or  states  of 
consciousness,  on  which  they  may  bo  said  to  bo  (pounded,  and  by 
which  alone  they  can  be  dctined.  Ilclntion*,  except  tJie  simple  cases 
of  likeness  and  unlikencss,  succession  aiul  simultaneity,  are  similarly 
grounded  upon  some  fact,  or  plionomcnon,  that  is,  upon  some  series  of 
sensations  or  states  of  consciousness,  more  or  less  complicated.  The 
third  species  of  attribute,  Quantity,  is  also  manifestly  grounded  upon 
someihmg  in  our  sensations  or  states  of  feeling,  since  there  is  an  indu- 
bitable difference  in  the  sensations  excited  by  a  larger  and  a  smaller 
bulk,  or  by  a  greater  or  a  less  degree  of  intensity,  in  any  object  of 
sense  or  of  consciousness.  All  attributes,  therefore,  are  to  ur  nothing 
but  either  our  sensations  and  other  states  of  fooling,  or  something  inex- 
tricably involved  therein  ;  and  to  this  even  the  peculiar  and  simple 
relations  just  adverted  to  are  not  exceptions.  Those  peculiar  rela- 
tions, however,  are  so  important,  and,  even  if  they  might  in  htrictne.ss 
be  classed  among  our  states  of  cnnsciuusness,  are  so  fundn  mentally 
distinct  fi-om  any  other  of  those  stales,  that  it  wonld  he  a  vain  subtlety 
to  confound  them  under  that  common  head,  and  it  is  necessary  that 
they  elK)uld  be  classed  apart. 

As  the  result,  therefore,  of  our  analysis,  we  obtain  the  following  rui 
an  eitumeralion  and  rlassiticatjon  of  all  Nnmcahle  Things; — 
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InU  Feelings,  or  Slates  of  Conacionsncss. 

2nJ.  The  Minda  which  exporienco  those  fuelings 

3rd.  The  Bodies,  or  external  objects,  which  excite  certain  of  thoenf 
feelings,  together  with  the  powers  or  properties  whereby  they  excite 
them;  these  last  being  included  rather  in  compliance  with  commc 
opinion,  and  because  their  existence  is  taken  for  granted  in  the  con 
mon  Lin^agfe  from  which  I  cannot  prudently  deviate,  thoubccaiue  i ' 
recognition  of  such  powers  or  properties  a*  real  existences  appears  i 
rae  warranted  by  a  sound  philosophy. 

4th,  and  last.  The  Successions  and  Co-existences,  the  Likenesses 
and  Unlikcnesses,  between  feelings  or  states  of  consctoufincss.  Those 
relations,  when  considered  as  subsisting  between  otlior  things^  exist  in 
reality  only  between  the  states  of  consciousness  which  those  things,  ir 
bodies,  excite,  if  minds,  either  excite  or  experience. 

This,  until  a  belter  can  be  suggested,  must  servo  us  as  a  subsirmte 
for  iho  abortive  Classification  of  bxislencea,  termed  the  Categories  of 
Aristotle.  The  practical  application  of  it  will  appear  when  we  com- 
mcncc  the  inquiry  into  the  Import  of  Propositions ;  in  other  words, 
when  wo  inquire  what  it  is  which  the  mind  actually  believes,  when  it 
^tves  what  is  called  its  assent  to  a  proposition. 

Tha<)e  four  classes  comprising,  if  the  classification  \>g  correct,  all 
Xaraeable  Things,  tlicse  or  some  of  them  must  of  course  compose  the 
signification  of  all  names ;  and  of  these  or  ftomo  of  them  is  mode  up 
whatever  wo  call  a  fact. 

For  distinction's  sake,  every  fact  wliich  is  solely  composed  of  feel- 
ings or  states  of  consciousness  considereii  as  such,  is  oUen  called 
Psychological  or  Subjective  fact ;  while  every  fact  which  is  cotnpoae<  _ 
either  wholly  or  in  part,  of  something  different  from  tliese,  that  is,  of 
substances  and  attrmutcs,  is  called  an  Objective  fact.  We  may  say,. 
then,  that  every  objective  fact  ia  grounded  on  a  corresponding  subjec- 
tive one ;  and  has  no  meaning  to  ua  (apart  from  the  subjective  fact 
which  corresponds  to  it),  except  as  a  neuno  for  the  unknown  and 
scrutable  process  by  which  that  subjective  or  psychological  fact 
brought  to  pass. 


CmVPTER  IV. 
OF  rnoposmoNfl. 

§  1.  In  treating  of  Propositions,  as  already  in  treating  of  Nameo, 
some  considerations  of  a  comparatively  elementary  nature  respecting 
their  form  and  varieties  mujst  bo  premised,  before  enlering-  upon  that 
analysis  of  the  import  conveyed  by  them,  which  is  the  real  subject  and 
purpose  of  this  preliminary  book, 

A  proposition,  wo  have  before  ftuid,  is  a  portion  of  discouree  in  wlticb 
a  predicate  is  affirmed  or  denied  of  a  subject.  A  predicate  and  a  sub- 
ject are  all  that  is  necessarily  required  to  make  up  a  proposition :  but 
03  we  cannot  conclude  from  merely  seeing  two  names  put  loj^other, 
that  they  are  a  predicate  and  a  subject,  that  is,  that  one  of  them  is  in- 
tended to  be  amrmed  or  dcnie<l  of  the  other*  it  is  necessary  tliat  there 


I 


FKOPOetTlONS. 


53 


ofaould  be  somo  mode  or  form  of  indicating  that  such  is  the  iatentJon ; 
lome  sign  to  distinguish  a  predication  from  any  other  kind  of  diecoursc. 
This  is  eometimes  dooe  by  a  slieht  alteration  of  one  of  the  words,  culled 
an  inJUctwn;  as  when  we  say,  Fire  buins;  iho  chanc:e  of  the  second 
word  from  bum  to  hums  showing  thai  wo  mean  lo  allirni  the  predicate 
bum  of  the  subject  fire.  But  this  fiinctinn  is  more  commonly  fiilfiUed 
by  the  word  is,  when  an  aihrmation  is  intended ;  ia  not,  wlicn  a  no^- 
liou;  or  by  some  other  part  of  the  verb  to  be.  The  word  which  ihiiq 
serves  tho  purpose  of  a  si^  of  predicallon  is  called,  as  we  formerly 
obflcrveil,  the  copula.  It  is  of  the  utmost  importance  that  tliero  ttliuuld 
bo  no  indistinctuess  in  our  conception  of  the  nature  and  office  of  the 
copula;  for  coiduscd  notions  respecting  it  are  among  the  causes  which 
have  spread  mysticism  over  the  held  of  logic,  and  per^-ertod  its  itpecu- 
luttuns  into  logomachies. 

It  Ls  apt  to  be  supposed  that  the  copula  is  much  more  than  a  mere 
sign  of  predication;  that  it  also  siffnifies  existence.  In  the  propofilion, 
Socrates  is  just,  it  may  seem  to  be  implied  not  only  thai  the  quality 
iu*i  can  be  affirmed  of  Socrates,  but  moreover  that  Socrates  h,  that  \% 
to  say,  exists.  Tliia.  boivevor,  only  shows  that  there  is  an  ambiguity  in 
the  word  is;  a  word  which  not  only  performs  the  function  of  the  copula 
in  oJlinnaiious,  but  bus  also  a  meaning  of  its  own,  in  virtue  of  which  it 
may  itself  be  made  the  predicate  of  a  pro[K>8ition.  That  the  employ- 
ment of  it  as  a  copula  docs  not  necessaiily  include  the  alHrmatinn  of 
existence,  appears  from  such  a  proposition  as  this,  A  centaur  is  a  fiction 
of  the  poets;  where  it  cannot  possibly  be  implied  that  a  centaur  exists, 
since  ibe  proposition  itself  expressly  asserts  that  the  thing  has  no  real 
existence. 

Many  volumes  might  be  filled  with  the  frivolous  speculations  con 
ceming  tho  nature  nf  Being  {jo  or,  ovaxa,  Erw,  Kntitns,  Kssentin,  and 
the  like),  which  have  arisen  from  overlooking  this  double  meaning  of 
tho  words  to  6c;  from  supposing  that  when  it  signifies  to  exist,  and 
wlicn  it  signifies  to  be.  some  specified  thing,  as  to  ^  a  man,  to  he  Soc- 
rates, to  be  seen  or  spoken  of,  to  ^  a  phantom,  even  to  he  a  nonentity, 
it  must  still,  at  bottom,  answer  to  the  some  idcn ;  and  that  a  meaning 
must  bo  found  for  it  which  shaU  suit  all  these  csbos.  llie  fog  which 
rose  from  ihis  narrow  spot  difl'ufcd  itHclf  at  an  early  period  over  the 
whole  surface  of  metaphysics.  Y«t  it  becomes  us  not  to  triumph  over 
the  gigantic  intellects  of  Pluto  and  Aristotle  because  wc  are  now  able 
to  preserve  ourselves  from  many  errors  into  which  they,  perhaps  inev- 
itably, fell.  The  fire-teazer  of  a  modern  steam-engluo  produces  by  his 
exertions  far  greater  effects  than  Milo  of  Crotona  could,  but  he  \i  not 
therefore  a  stronger  man.  "The  Greeks  seldom  knew  any  language 
but  their  own.  This  rendered  it  far  more  difficult  for  Ihem  than  it  is 
for  U8,  to  acquire  a  readiness  in  detecting  ambiguities.  One  of  the 
advantages  of  having  systematically  studied  a  plurality  of  Inng^ingCB, 
especially  of  those  languages  which  philosophers  have  used  as  the 
vehicle  of  their  thoughts,  is  the  practical  lesson  we  h»am  respecting 
tlic  ambiguities  of  words,  by  finding  that  the  6&mic  word  in  one  language 
corresponds,  on  different  'jccasions,  to  different  words  in  another. 
SVlicn  not  thus  exercised,  even  the  strongest  understandings  find  it 
difficult  to  beUcvc  that  things  which  have  b  common  name,  have  not  in 
some  respect  or  other  a  common  natnr**. ;  and  often  expend  much  Inboi 
not  onlv  unprofitalily  but  nii.'^cbievuusly  (as  "as  frequently  done  by 
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tlie  two  pbiloflophere just  montioued),  on  vain  altempts  to  discover  m 
whal  this  common  nature  con5ifttii).  But,  the  habit  once  formed,  iniel- 
iects  much  inferior  arc  capable  of  detecting  even  ambiguities  which 
are  common  to  many  languages :  and  it  ifl  eur^irwing  that  the  one  now 
under  coosideration,  though  it  cxistA  in  the  modem  languages  as  well 
as  in  the  ancient,  should  have  been  overlooked  by  almost  all  authors.. 
The  quantity  of  futile  speculation  which  had  been  caused  by  a  mi*- 
opprchcDsion  of  the  nature  of  the  copula,  was  hinted  at  by  Hobbes ; 
but  Mr.  Mill*  was,  I  believe,  tho  firut  w!k>  dislitictly  characterized  the 
ambiguity,  and  pointed  out  bow  many  errors  in  the  received  systems  of 
philosophy  it  has  had  to  answer  for.  It  has  indeed  misled  tho  modema 
ficarcoJy  lesa  than  tho  ancients,  though  their  mistakoj*,  becauRO  our  un- 
derstandings are  not  yot  so  completely  emancipated  from  their  infiu- 
cnco.  do  not  appear  equally  ridiculous. 

We  shall  now  bnetly  review  tho  principal  distinctions  which  exist 
among  propositions,  and  the  techniceil  terms  most  commonly  iu  use  to 
express  tliuse  distinctions 

§  a.  A  proposition  being  a  portion  of  discourse  in  which  something 
is  afhtmcd  or  denied  of  something,  tho  first  division  of  propositions  is 
into  affirmative  and  negative.  An  afHrmative  proposition  is  that  in 
which  the  predicate  is  ajirmed  of  the  subject ;  as  CiBsar  ia  dead.  A 
negative  proposition  ia  that  in  which  the  predicate  is  denied  of  the 
subject;  as,  Ceesar  is  not  dead.  Tho  copula  in  this  last  species  of 
proposition,  consists  of  the  words  is  not,  which  are  the  sign  of  negation ; 
is  being  tho  sign  of  affirmation. 

Some  logicians,  among  whom  may  be  mentioned  Hobbes.  state  this 
distinction  differently  ;  they  recognize  only  one  fijrm  of  copula,  is,  and 
attach  the  negative  sign  to  tho  predicate.  "  Cajaar  is  dead,"  and 
"  Cajsar  is  not  dead,"  ac^'ording  to  these  writers,  are  pntpositions 
agreeing  not  in  tho  subject  and  prodicato,  but  in  tho  subject  only. 
They  do  not  consider  "dead,"  but  "not  dead,"  to  be  the  predicate  of 
tho  second  proposition,  and  they  accordingly  doHnc  a  negative  proposi- 
tion to  bo  one  m  which  the  predicate  is  a  negative  name.  The  point, 
lho\igh  not  of  much  practical  moment,  desenes  notice  as  an  example 
(not  unfi^qucni  in  logic)  whereby  means  of  an  apparent  siraplificaiion, 
but  which  is  merely  verbal,  matteitf  are  made  moro  complex  than  before. 
The  idea  of  theso  ^vritore  wa.H,  that  they  could  get  rid  of  tho  distinction 
oetween  affirming  and  denying,  by  treating  every  case  of  denying  as 
the  alfimiing  of  a  negative  name.  But  what  is  meant  by  a  negative 
nam<^?  A  name  expressive  of  the  absence  of  an  attribute.  So  that 
when  wo  affirm  a  negative  name,  what  wo  aro  really  predicating  is 
absence  and  not  presence:  wc  are  asserting  not  that  anything  «,  out 
that  something  is  not ;  to  express  which  operation  no  word  seems  so 
proper  a-*  the  word  denying.  The  fundamental  distinction  is  bctwocD 
a  fact  and  the  non-existence  of  that  fact ;  between  seeing  something  and 
not  seeing  it,  between  Caasar's  being  dead  and  his  not  being  dead; 
and  if  this  were  a  moroly  verbal  distinction,  the  generalization  which 
brings  both  within  tho  eamo  form  of  assertion  would  be  a  real  simpli- 
ficatinn:  the  distinction,  however,  being  real,  and  in  tho  facts,  it  ia 
the  generalization  confounding  the  distinction  that  la  merely  verbal; 
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aud  tonda  to  obscure  the  subject,  by  treating  the  (lifTcrcnce  between 
I  kinds  of  truths  as  if  it  were  only  a  difference  between  two  kinds  of 
To  put  things  together,  and  to  put  iheni  or  keep  them  n.Hunder, 
will  remain  different  operations,  whatever  tricks  we  may  play  wilh 
language. 

A  romark  of  a  elniilar  nature  may  be  anpUed  to  most  of  tbo*r  di«- 
tinctions  among  propositions  which  are  ftniJ  to  have  reference  lo  iheir 
fftodalitff :  8.S,  dilTeronce  of  lenno  or  lime ;  the  »un  did  rise,  llie  fiun  ti 
rimng.  ihe  eun  will  rise.  All  these  diflerences,  like  that  between  affirm- 
ation and  negation,  raieht  be  glossed  over  by  considering  ihe  inritlenl 
of  lime  aa  a  toere  modilicatiou  of  the  pretiirnle :  tliu^,  The  sun  y  an 
object  hariiig  riscriy  Tlie  siui  is  an  object  noip  rising,  The  sun  maH  object 
to  rijtc  krreajyer.  But  tlie  simplification  wi>uld  he  merely  verbal.  Puat, 
present,  or  futiu'e,  do  not  constilute  so  many  difli'rent  kinds  of  rising; 
they  arc  designations  belonging  to  the  event  asserted,  tt»  the  autta  rising 
to-day.  They  aficct,  not  the  predicate,  but  the  applicability  of  tlio 
predicate  to  the  particular  subject.  Tliat  which  we  allirm  to  be  past, 
present,  or  future,  is  not  what  the  subject  signifies,  nor  what  the  pre- 
dicate signifies,  but  bpecificnlly  and  expressly  wliat  the  predication 
signifiefi;  what  is' expressed  only  by  the  pmposltion,  as  such,  and  not 
by  either  or  both  of  tho  lemis.  ITierefore  the  circumsiunce  of  time  is 
properly  considered  as  nriaching  to  the  copula,  which  is  the  sign  of 
predication,  and  not  to  tho  predicate.  If  the  same  cannot  be  Baid  uf 
such  modifications  as  these,  CcEsor  may  be  dead ;  Ctesar  is  perhopa 
dead;  It  IS  possible  that  Caj^aar  is  dead;  it  is  only  because  these  fall 
altogether  under  another  head,  being  properly  assertions -not  of  any- 
thing relating  to  the  fact  itself,  but  of  the  stale  of  our  o\vn  mind  in 
regard  to  it ;  namely,  our  absence  of  dishelief  of  it.  Thus,  "  f'tesar 
may  be  dead  "  means  "  1  am  not  sure  that  Ciesar  is  alive." 

§  3.  The  next  division  of  propositions  is  into  Simple  tmd  Complex. 
A  simple  proposition  is  that  in  which  one  predicate  is  affinnt'd  or 
doniecf  of  one  subject.  A  complex  proposition  is  that  in  which  tliere 
is  more  than  one  predicate,  or  more  than  one  subject,  or  both. 

At  firet  sight  this  decision  has  the  air  of  an  absurdity;  a  solemn  dia 
tinction  of  things  into  one  and  more  than  one;  as  if  we  were  to  di%"ido 
horses  into  single  horses  and  teams  of  horses.     And  it  is  true  thai  what 
is  called  a  complex  proposition  is  often  not  a  proposition  at  alt,  bu 
several  propositions,  held  together  by  a  conjunction.     Such,  for  exam 
pic,  is  Urn,  Caesar  is  dead,  and  Brutus  is  alive  :  or  even  thii^,  Ca^s&r  ii 
dead,  but  Krutus  is  alive.     There  are  here  two  distinct  aswortions  ;  an*' 
ire  might  as  well  call  a  street  a  complex  house,  as  these  two  propo- 
ailions  a  complex  proptisition.     It  in  true  that  the  syncalegorematic 
words  and  and  but  have  a  meaning,  but  that  meaning  is  so  far  from 
making  the  two  proptjeilions  one,  that  it  adds  a  third  jiroposition  to 
them.     All  panicles  are  abbreviations,  and  generally  abbreviations  of 
prnpoRilions;  akindof  short-hand,  whereby  that  which,  to  be  expressed 
fully,  would  have  required  a  proposition  or  a  sencs  of  propoBitions,  is 
suggested  to  the  roind  at  once.     Tims  the  words,  Coesar  is  dead  and 
Brutus  is  alive,  are  equivalent  lo  these  :  Caesar  is  dead  ;  Bnitus  is 
alive;  it  is  my  wish  that  the  live  preceding  propositions  should  bo 
thouf^bt  of  together.     If  the  words  were,  Ccesar  is  ilead  but  Bnitus  ia 
olive,  the  sense  would  be  equivalent  to  tho  same  three  iiropositions 
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rogDtboT  with  a  fourth;  '•  between  the  two  preceding^  propositiottt 
there  exists  a  conlraal :"  viz.,  cither  bctwcon  the  two  facts  llieiusclves, 
or  between  the  feelings  with  which  it  is  my  wish  that  they  should  be 
regarded. 

In  the  instance3  cited,  the  two  propositiona  are  kept  visibly  distinct, 
each  flubjoct  having  it&  separate  predicote,  and  each  predicate  its  scj>a- 
rale  subject  For  brevity,  however,  and  to  avoid  repetition,  the  pro 
positions  are  often  blended  together :  na  in  tliis,  "  Peter  and  James 
preached  at  Jcriwalem  and  in  Galilee,'*  which  contains  four  propo- 
sitions :  Peter  preached  at  Jerusalem,  Peter  preached  in  Galilee, 
James  preached  at  JcniBfilcin,  Jainos  preached  in  Galilee. 

\v\i  have  seen  that  when  the  two  or  more  propositions  comprising 
what  is  called  a  complex  proposition,  are  stated  absolutely,  and  not 
under  any  condition  or  proviso,  it  is  not  a  proposition  at  all,  but  a  plu- 
rality of  jjroposirions ;  smce  what  it  expresses  is  not  a  single  assertion, 
but  several  asscitions,  which,  if  true  when  joined,  arc  true  alao  when 
separated.  But  tnerc  is  a  kind  of  proposition  which,  although  it  con- 
tains a  plurality  of  subjects  and  of  predicates,  and  may  be  said  in  one 
sense  ot  the  word  to  consist  of  several  propositions,  contains  bnt  one 
assciliun  ;  and  its  trutli  does  not  at  all  imply  that  of  the  simple  propo- 
sitions  which  compose  it.  Au  example  of  this  is,  when  the  simple 
propositions  are  connecteil  by  the  particle  or;  as,  either  A  is  B  or  C 
is  D  ;  or  by  the  particle  »^,-  as  A  is  B  t/'C  is  D.  In  tlie  former  case, 
tlie  pixtpoattiun  is  called  digJuHfCtte,  in  the  latter  conditional:  the  name 
hjfpotJtdical  was  originally  common  to  both.  As  baa  been  well 
remarked  by  Archbishop  Whately  and  others,  the  disjunctive  form  is 
resolvoblc  into  the  conditional;  every  disjunctive  pi'opoaition  being 
equivalent  to  two  or  moro  conditional  ones.  "Either  A  is  B  or  C  is 
D,"  means,  "if  A  is  not  B,  C  is  D  ;  and  if  C  is  not  D,  A  is  B."  All 
hypfitheticul  propositions,  tlicrefore,  though  disjunctive  in  form,  are 
conditional  in  meaning;  and  the  words  hypothetical  and  conditional 
may  be,  us  indeed  lliey  generally  ore,  used  synonymously.  Propo- 
sitions in  wliich  the  assertion  is  not  dependent  upon  a  condition,  ore 
said,  in  the  language  of  logicians,  to  bo  categorical. 

An  hypothetical  proposition  is  not.  like  the  pretended  complex  pro- 
positions which  we  previously  considurcd,  a  mere  aggregation  of 
simple  propositions.  The  simple  propositions  which  form  part  of  the 
words  in  which  il  is  couched,  form  no  part  of  the  assertion  which  it 
conveys-  When  we  say.  If  the  Koran  comes  from  God,  Mahomet  is 
the  prophet  of  God,  we  do  not  intend  to  affirm  either  that  the  Koran 
does  come  from  God,  or  that  Moliomet  is  really  hb  prophet.  Neither 
of  these  simple  propositions  may  bo  true,  and  yet  the  truth  of  the 
hypothetical  proposition  may  bo  indisputable.  What  is  asst-rted  is 
not  the  truth  of  either  of  the  propositions,  hut  the  inferribilify  of  the 
one  from  the  other.  Wlial,  then,  is  the  subject,  and  what  the  predi- 
cate of  the  hypothetical  proposition  ?  "  l*hc  Koran  "  is  not  the  subject 
of  it,  nor  is  "  Mahomet :"  lor  notliing  is  aihrmcd  or  denied  cither  of 
the  Koran  or  of  Mahomet.  The  real  subject  of  the  predication  is  the 
entire  proposition,  "  Mahomet  is  the  prophet  of  God  ;"  and  the  affirm- 
ation iH,  that  this  is  a  legitimate  inference  from  the  proposition,  *'  The 
Koran  comes  from  God."  The  subject  and  predicate,  therefore,  of  on 
hypothetical  proposition  nro  names  of  propositions.  The  subject  is 
some  one  proposition.     The  predicate  is  a  general   relative    nam* 
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applicable  to  propoaitiorw ;  of  thia  form — "an  inference  from  ao  unci 
BO."  A  fresh  instance  is  hero  anbrded  of  the  remark,  that  all  particles 
are  abbreviation!:! ;  eince  "i/*  A  la  B»  C  ia  D,"  ia  found  to  bo  an  abbre- 
viation of  the  following :  "  The  proposition  C  is  D,  i»  u  le^liinate 
inference  from  the  proposition  A  is  B." 

The  distinction,  therefore,  between  hypothetical  and  cate(^orical 
propositions  is  not  so  great  as  it  at  first  appearii.  In  tlic  conditional, 
aa  well  as  in  the  categorical  form,  one  predicate  \a  sUlinncd  of  one  sub- 
ject, and  no  more :  but  a  conditional  proposition  in  a  proposition  con- 
cerning a  proposition ;  tiie  subject  of  the  assertion  is  itself  an  assertion. 
Nor  is  thiH  a  property  peculiar  to  hypothetical  pi-opositioiw.  There 
are  other  classes  of  assertions  concerning  propositions.  Liko  other 
things,  a  proposition  has  attributes  ivhicb  may  bo  predicated  of  iu 
The  attribute  predicated  of  it  in  an  hypothetical  pro]ioaition,  is  that 
of  being  an  ioierencc  trom  a  certain  other  proposition.  But  this  is 
iinly  one  of  many  attributes  that  might  be  predicated.  We  may  say, 
That  the  whole  is  greater  than  its  part,  is  an  axiom  in  inathemiitics: 
That  the  Holy  Ghost  proceodA  fiiim  the  Father  alone,  ia  a  tenet  of 
the  Greek  Church  :  Tho  doctrine  of  the  divine  right  of  kings  was  re- 
nounced by  Parliament  at  the  Hevolution  :  The  infallibility  of  the  Pope 
has  uo  countenance  from  Scripture.  In  all  these  cases  tlie  subject  of 
the  predicalit)n  is  an  entire  proposition.  That  which  these  diKbrenl 
predicates  are  affirmed  of,  is  tAe  proposition,  "  the  whole  is  greater 
than  its  part;"  the  proposition,  "the  Holy  Ghost  proceeds  from  the 
Father  alone :"  the  proposition,  '*  kings  have  a  divine  right ;"  the  prop- 
tuition,  "  the  Pope  is  infallible." 

Seeing,  then,  that  there  is  much  less  difierence  between  hypotheti- 
cal propositions  and  any  others,  than  one  might  be  led  to  ima«pne 
&am  their  form,  we  should  be  at  a  loss  to  account  for  the  conspicuous 
position  which  they  have  been  selected  to  fill  in  treatises  on  Logic,  if 
we  did  not  romember  that  what  thoy  predicate  of  a  proposition,  namely, 
its  being,  an  inference  from  somctiung  else,  is  precisely  that  one  of  its 
attributes  witli  which  moat  of  all  a  logician  is  concerned. 

§  4.  The  next  of  tho  common  divisions  of  Propositions  ia  into  Uni- 
versal. Particular,  Indefmite.  and  Singular  :  a  distinction  founded 
upon  the  degree  of  generality  in  which  the  name,  which  is  the  subject 
of  the  proposition,  is  to  bo  understood.     The  folloinng  are  examples: 

AU  men  are  mortal —  UniversfJ. 

Some  men  are  mortal —  Particular. 

Man  is  mortal —  Indefinite. 

Jidiu*  Ctemr  is  mortal —  Singular. 

Tho  proposition  is  Singular,  when  the  subject  is  an  individual  name. 
The  individual  nam©  needs  not  be  a  proper  name.  *'  The  Founder  of 
Christianity  was  crucified,"  is  as  much  a  singular  proposition  as 
"  Christ  was  crucified." 

When  the  name,  wliich  is  tho  subject  of  the  proposition,  is  a  gonend 
name,  wo  may  intend  tn  affirm  or  deny  the  predicate,  either  of  ail  the 
thintrs  thiit  the  subject  denotes,  or  only  of  some.  When  the  predicate 
is  afKrmed  or  denied  of  all  and  each  of  the  things  denoted  by  tlie  sub- 
ject, tho  proposition  is  universal ;  when  of  some  non-assijfnuble  portion 
of  them  only,  it  is  particular.  Thus,  All  men  are  mortal;  Every  man 
is  mortal ;  are  universal  nronosittons.     Nn  man  is  immortal,  is  also  an 
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unlvci'sal  propoaihon,  since  the  preilicato,  immortttl,  is  denitiJ  m  eeeb 
and  every  iiidi\i(luaJ  dcuoted  by  the  tenn  man ;  the  negative  propo- 
sition being  exactly  equivalent  to  the  following.  Every  man  is  nnt'im- 
mortaL  But  "some  men  are  wise,*'  "some  men  are  not  wise,*'  are 
particular  propositions  ;  the  predicate  wise  being  in  the  ono  case 
affirmed  and  in  the  other  denied  not  of  cficli  and  every  individual  de- 
noted by  the  term  man,  but  only  of  each  and  every  one  of  sonic  por- 
tion of  thoHo  individuals,  witliout  Espccilying  what  portion ;  fur  if  tliifl 
were  specified,  the  proposition  would  be  changed  either  into  a  singu- 
lar proposition,  or  into  an  univer&al  proposition  with  a  difierent  subject; 
as.  for  instance,  "  all  inttrvcUd  men  are  wise."  There  are  other  forms 
of  particular  proposilioua:  as,  "Most  men  are  incapable  of  eelf-govem 
ment:"  it  being  immaterial  how  large  a  portion  of  the  subject  the 
predicate  is  asserted  of,  as  long  as  it  is  left  uncertain  how  th&t  portioD 
m  to  bo  distin^ishcd  from  the  rest. 

Wlien  ilie  torm  of  the  expression  does  not  clearly  show  wbetlierihe 
general  name  which  is  the  subject  of  the  proposition  is  meant  to  stand 
for  all  the  individuals  denoted  by  it,  or  only  for  some  of  iliem,  the 
proposition  is  commonly  called  Indefinite;  but  this,  as  Archbishop 
Whately  obser^'es,  is  a  solecism,  of  the  same  nature  as  that  committed 
by  some  grammai-ians  when  in  tlieir  list  of  genders  they  enumerate  the 
doubtful  gender.  The  speaker  must  mean  to  assort  the  pru[>osition 
either  as  an  universal  or  as  a  paiticular  proposition,  thoti^^li  he  hiu 
failed  to  declare  which:  and  it  often  happens  that  though  the  wordai 
do  not  show  which  of  the  two  he  intends,  tho  context,  or  the  custom 
of  speech,  supplies  the  deficiency.  Thus,  when  it  is  aflirmcd  that 
"  Man  '\^  mortal,"  nobody  doubts  that  tlie  assertion  is  intendt-d  of  all 
human  beings,  and  the  word  indicative  of  univcrsaHly  is  commonly 
omitted  only  because  the  meaning  is  evident  without  it. 

When  a  general  name  stands  for  each  and  every  individual  which  il 
is  a  iiaino  of,  or  in  other  words,  which  it  denotes,  it  is  said  by  logicianft 
to  be  distributed,  or  taken  dislribulively.  Thus,  in  the  proposition. 
All  men  are  mortal,  the  subject,  Man,  is  distributed,  because  mortality 
is  affirmed  of  each  and  every  man.  The  predicate  Mortal,  is  not  dis- 
tributed, because  the  only  mortals  who  nro  spoken  of  in  the  propoeition  . 
are  those  who  happen  to  be  men ;  while  the  word  may,  for  aught  tbatl 
appeara  (and  in  met  docs),  comprehend  under  it  an  indefinite  number 
of  objects  besides  men.  In  tlie  proposition,  Some  men  are  mortal, 
both  Uie  predicate  and  tho  subject  are  undistributed.  In  tho  following. 
No  men  are  perfect,  botli  the  predicate  and  subject  are  distributed. 
Not  only  is  the  attribute  perfection  denied  of  the  entire  class  Man, 
but  that  class  is  severed  and  cast  out  from  the  whole  of  the  class  Por- 
foct,  and  not  merely  from  some  part  of  that  class. 

This  phraseologj*,  which  is  of  great  service  in  stating  and  demon- 
strating the  rules  of  tho  syllogism,  enables  us  to  express  very  con- 
cisely the  definitions  of  an  univcrsa!  and  a  particular  proposition.  An 
universal  proposition  is  that  of  which  the  subject  is  distributed  ;  a  par- 
ticular proposition  is  that  of  which  the  subject  is  undistributed. 

There  are  many  more  distinctions  among  propositions  than  those  vml 
have  here  stated,  some  of  them  of  considerable  importance.     But,  for  ^ 
explaining  and  illustrating  those,  more  suitable  opportunitioa  will  oocni 
in  the  sequel 
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CHAPTER  V. 


OF  TUB  IMPORT  OP  PBOPOSITIONK 


\  1.  An  iiquiry  into  ibe  nature  of  Pn^posittons  mast  bave  ono  of 
two  objects:  to  analyze  the  slalo  of  miml  called  Belief,  or  la  analyzo 
what  is  believed.  All  language  recognizes  a  diflerenca  between  a  doc- 
trine or  opinion,  and  tbe  act  ot  eoteriaining  tbe  opinion ;  between  as- 

nt,  and  what  is  assented  to. 

Logic,  according' to  the  conception  hero  formed  of  it,  has  no  con- 
cern with  tho  naturo  of  the  act  of  judging  or  belieWng-;  tbe  considera- 
tion of  ibot  act,  as  a  phenomenon  of  tlie  raind«  belongs  to  another 
science.  Philosophers,  however,  from  Doscartea  downwards,  and  es- 
pecially from  Uie  era  of  Leibnitz  and  Locke,  bavo  by  no  means  ob 
sen'ed  this  distinction;  and  would  bavo  treated  with  great  disrespect 
any  attempt  to  analyze  the  import  of  Propositions,  unless  founded 
upon  an  analysis  of  tho  act  of  Judgment.  A  Proposition,  thoy  would 
bavo  said,  is  but  the  expression  in  words  of  a  Judgment.  The  thing 
expressed,  not  the  mere  verbal  expression,  is  tho  important  matter. 
When  the  mind  assents  to  a  proposition,  it  judges.  Let  us  find  out 
what  the  mind  does  when  it  judges,  and  wo  shall  know  what  proposi- 
tions mean,  and  not  otbcrwiso. 

Conformably  to  these  views,  almost  all  tbe  ^rriters  on  Logic  in  the 
Inst  two  centuries,  whether  English,  German,  or  French,  bave  made 
their  theory  of  Propositions,  from  one  end.  to  the  other,  a  theory  ot 
Judgments.  Thoy  considered  a  Proposition,  or  a  Judgment,  for  they 
used  the  two  words  indiscriminatoly,  to  consist  in  aflirming  or  denying 
one  idea  of  anothor.  To  judge,  was  to  put  two  ideas  together,  or  to 
bring  one  idea  under  another,  or  to  compare  two  ideas,  or  to  perceive 
tbe  agreement  or  disagreement  between  t^vo  ideas :  and  tbe  whole 
doclrino  of  Propositions,  together  with  the  theory  of  Reasoning  (always 
necessarily  founded  upon  the  theory  of  Propositions),  was  stated  as  if 
Ideaj,  or  Conceptions,  or  whatever  other  terra  the  writer  preferred  as 
a.  name  for  mental  representations  generally,  constituted  essentially  tho 
subject  matter  and  substance  of  tho&e  opcrotions. 

It  ia,  of  course,  true,  that  in  any  caso  of  judgment,  as  for  instance 
when  wo  judge  that  gold  ia  yellow,  a  process  takes  place  in  our  minrbj 
of  which  some  ono  or  other  of  those  theories  is  a  partially  coirect  ac- 
count. Wo  must  have  tho  idea  of  gold  and  tbe  idea  of  yellow,  and 
these  two  ideas  must  bo  brought  together  in  our  mind.  But  in  the 
first  place,  it  is  evident  tliat  this  is  only  a  part  of  what  takes  place  ;  tor 
we  may  put  two  ideas  together  ivitbout  any  act  of  belief;  as  when  we 
merely  imagine  someihing,  such  aa  a  goldeu  mountain ;  or  when  we 
Actually  disbclievo :  for  in  order  even  to  dL-^believo  that  Mahomet  was 
an  apostle  of  God,  we  must  put  the  idea  of  Mahomet  and  that  of  an 
apostle  of  God  together.  To  determine  what  it  is  that  happens  in  tbe 
case  of  a.ssent  or  dissent  besides  putting  two  ideas  together,  is  one  ol 
the  mo^^t  intricate  of  metaphysicai  problems.  But  wlialover  the  solu- 
tion may  be,  wo  may  venture  to  assert  that  it  can  have  noiliing  wnat 
over  to  do  with  the  import  of  propositions;  for  this  reason,  tiiiu  propo- 
sitioat  (except  where  the  mind  itself  is  the  subject  treated  of)  are  not 
KBeriions  respecting  our  ideas  of  things,  but  assertions  respecting  t.Ki» 
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things  tlieinsclves.  In  order  to  believe  that  gold  is  yellow,  [  must, 
indeed,  have  the  idea  of  gold  and  the  idea  of  yellow,  aud  Bomething 
having  relerencc  to  those  ideas  must  take  place  in  my  mJnd  ;  but  my 
belief  has  not  refei-cnce  to  the  idcaA,  it  has  reference  to  tbe  things. 
SVhat  I  believe  is  a  fact  relating  to  the  outward  thing,  gold,  and  to  the 
imprcsftion  made  hy  that  outwai'd  thing  upon  the  human  organjt;  not 
a  tact  relating  to  my  conception  of  gold,  which  would  be  a  fact  in  my 
mental  history,  not  a  fact  of  external  nature.  It  w  true,  that  in  order  to 
believe  this  fact  iu  external  nature,  another  fact  must  take  place  in  my 
mtud,  a  process  tnust  be  performed  upon  my  idea^;  but  eo  it  must  in 
everything  else  that  I  do.  I  rjiniiot  dig  tho  ground  unle&B  1  have  the 
idea  of  the  ground,  lutd  of  a  spade,  and  of  all  the  other  things  I  am 
operating  upon,  and  unless  I  put  those  ideas  together.  But  it  would 
be  a  very  ridiculous  description  of  digging  the  ground  to  flay  that  it  is 
putting  one  idea  into  another.  I^igging  is  an  0]>cration  which  is  pcr- 
formecl  upon  the  things  themselves,  although  it  cannot  be  performed 
unless  I  have  in  my  mind  tlie  ideas  of  them.  And  bo  in  like  manner, 
believing  is  an  act  which  has  for  its  subject  the  facts  ihemselves, 
although  a  previous  mental  conception  of  the  facts  is  an  indispensable 
condition.  When  I  say  that  fire  causes  heat,  do  I  mean  that  luy  idea 
of  fij'e  causes  my  idea  of  heat]  No:  I  mean  that  the  natural  phcno- 
tnenoR,  iiro,  causes  the  natural  pbenomonon.  heat.  When  I  mean  to 
nasert  anything  respecting  the  ideas,  I  give  them  their  proper  name,  I 
call  them  ideas :  as  when  I  say,  that  a  child's  idea  of  a  battle  is  unlike 
the  reality,  or  that  the  ideas  entertained  of  the  Deity  have  a  great 
effect  on  the  characters  of  mankind. 

The  notion  that  what  is  of  primary  importance  to  the  logician  in  a 
proposition,  is  the  relation  between  the  two  id^;a4  corresponding  to 
the  subject  and  predicate  (instead  of  iho  relation  between  the  two 
p/utwmcna  which  they  respectively  express),  seems  to  me  one  of  the 
most  fatal  errors  ever  introduced  into  the  philosopliy  of  Logic;  and 
the  principal  cause  why  the  theory  of  the  science  has  made  such  incon- 
fiidorable  progress  during  the  last  two  centuries.  The  ii-caiises  on 
Logic,  and  on  the  branches  of  Mental  Philosophy  connected  with 
Logic,  which  have  been  produced  sinco  the  intru»iuu  of  this  cardinal 
error,  though  sometimes  written  by  men  of  extraordinary  abilities  and 
attainments,  almost  always  tacitly  imply  a  theory  that  the  investigation 
of  truth  consists  in  contemplating  and  handling  our  ideas,  or  concep* 
tions  of  things,  instead  of  tho  things  themselves :  a  process  by  whicli, 
I  will  venture  to  afiirm,  not  a  single  truth  ever  was  arrived  at,  except 
truths  of  psychology,  a  science  of  which  Ideas  or  Conceptions  are 
avowedly  (along  with  other  mental  phenomena)  the  Bubjeci-maller. 
Meanwhile,  inquiries  into  every  kind  of  natural  phenomena  were 
inceasantly  establishing  great  and  tinittUI  truths  on  the  most  important 
subjects,  by  procai^sos  upon  which  those  views  of  the  nature  of  Judg- 
ment and  Reasoning  throw  no  light,  and  in  which  they  afi'orded  no 
assistance  whatever.  No  wonder  that  those  who  knew  by  practical 
oxpcrionco  how  truths  are  come  at,  should  deem  a  science  futile,  wiiich 
consintcd  chiefly  of  such  speculations.  "WHiat  has  been  done  for  tho 
advancement  of  Logic  since  these  doctrines  came  into  vogue,  has  been 
dono  not  by  professed  logicians,  but  by  discoverers  in  tiio  other  sci- 
ences; in  whose  methods  of  investigation  many  great  principles  of 
logic,  not  previously  thought  of,  h»ve  successively  couo  forth  into  light. 
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but  who  have  gonorally  committod  die  error  of  supposing  thai  nothing 
Mfhatcver  was  tuiovva  of  tlie  art  of  philosophizing  Ly  tiio  old  logicians, 
bcoaude  their  modem  interpreters  have  written  to  bo  little  purpose 
respecting  it. 

We  have  to  inquire,  then,  on  the  present  occasion,  not  into  Jadg- 
menc,  but  judgtneuiB ;  not  into  the  act  of  believing,  but  into  the  thing 
believed.  Wliat  is  the  immediato  object  of  belief  in  a.  PropoHiiion  i 
Wliat  iit  the  matter  offset  signified  by  ill  What  ia  it  to  whfch,  when 
I  assert  the  proposition,  I  give  my  assent,  and  call  upon  others  to  give 
theirs  1  What  is  that  which  is  expressed  by  the  form  of  discourse 
culled  a  Proposition,  and  the  conformity  of  which  to  fact  constitutes 
tliB  truth  of  the.proposition  7 

§2.  One  of  the  clearest  and  most  cousecutive  thinkere  whom  ihia 
country  or  tlic  world  liaa  produced,  I  moan  Hobbcs,  has  given  the  fol- 
lowing answer  to  this  auestion.  In  every  proposition  (saya  ho),  what 
is  signified  is,  tho  bcliot  of  the  speaker  that  tho  predicate  is  a  name  of 
the  same  thing  of  which  the  subject  is  a  name ;  and  if  it  really  is  so, 
tb«  proposition  is  true.  Thus  the  proposition,  AW  men  arc  living  be- 
ings (he  would  Bay),  is  true,  because  living  being  is  a  name  of  every 
thing  of  which  man  is  a  name.  All  men  are  six  feet  high  is  not  truo, 
because  six  feet  high  is  not  a  name  of  everything  (though  it  is  of  some 
things)  of  which  man  is  a  name. 

Wliat  is  stated  by  Hobbos  as  the  definition  of  a  true  proposition, 
must  be  allowed  to  be  a  property  which  all  true  propositions  possess. 
The  subject  and  predicate  being  both  of  them  names  of  things,  if  they 
wore  names  of  quite  different  things  the  one  name  could  not,  consist- 
ently  with  its  signification,  be  predicated  of  the  other.  If  it  be  true 
that  some  men  are  copper-colored,  it  must  be  true — and  tho  proposi- 
tion does  really  assert — that  among  the  individuals  denoted  by  the 
name  man,  there  are  some  who  aro  also  among  those  denoted  by  tho 
name  copper-colored.  If  it  be  truo  that  all  oxen  nuninate,  it  must 
be  true  Uiat  all  the  individuals  denoted  by  the  name  ox  are  also  among 
those  denoted  by  the  name  nmiiuating ;  and  whoever  asserts  that  ul 
oxen  ruminate,  undoubtedly  does  assert  that  this  relation  subsists  be- 
tween the  two  names. 

The  assertion,  therefore,  which,  according  to  Hobbes,  ia  the  only 
one  mode  in  any  proposition,  really  is  made  in  every  proposition :  and 
his  analysis  has  consequently  one  of  the  requisites  for  being  the  true 
one.  We  may  go  a  step  further;  it  is  the  only  analysis  that  is  rigor- 
ously truo  of  all  propositions  without  exception.  What  ho  gives  as 
the  moaning  of  propositions,  is  pait  of  tlie  meaning  of  all  propositions, 
and  the  whole  meaning  of  some.  This,  however,  only  shows  what  an 
extremely  minute  fragment  of  meaning  it  is  quite  possible  to  include 
within  ihc  logical  fonnula  of  a  proposition.  It  does  not  show  that  no 
proposition  means  more.  To  warrant  us  in  putting  together  two  words 
with  a  copula  between  them,  it  is  really  enough  that  the  thintj  or  things 
denoted  by  one  of  the  names  should  be  capable,  without  v^iolation  of 
usage,  of  being  called  by  the  other  name  also.  If  then  this  be  nil  the 
meauing  necessarily  implied  in  the  form  of  discourse  called  a  Proposi- 
tion, why  do  I  object  to  it  as  the  scientific  definition  of  what  a  propo- 
Rition  means  %  Because,  though  the  mere  collocation  which  malca^  the 
proposition  a  proposition,  conveys  no  more  meaning  theui  Hobbes  con 
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tends  for,  tbat  same  coUocatioa  combined  with  other  circuin9taiie«i^l 
that  ybrm  combined  with  other  matter ^  does  convey  more,  and  naudi' 
more. 

The  only  propositions  of  which  Hohbes'  principle  is  a  suflicient  ac 
count,  are  that  bmilcd  and  imimportaiit  class  in  which  both  the  predi- 
cate  and  the  subject  are  proper  namc.<(.  For,  aa  has  already  bco& 
remarked,  proper  names  have  strictly  no  meaning;  they  ore  men 
marks  for  indi%'idual  objects :  and  when  a  proper  name  is  predi- 
cated of  another  proper  name,  all  the  eit^ification  conveyed  is,  that 
both  the  names  are  marks  for  the  same  object.  But  this  is  precisely 
what  Ilobbea  produces'  as  a  theory  of  predication  in  general.  Hat 
doctrine  is  a  full  explanation  of  such  prcfticalions  as  these:  Hyde  wad  i 
Clarendon,  or.  Tally  is  Cicero.  It  exhausts  the  meaning  of  thosa* 
propofii lions.  But  it  is  a  sadly  inadequate  theory  of  any  others.  That 
It  should  ever  havo  been  thought  of  as  such,  can  be  accounted  for  only 
by  Uie  factf  that  Hobbcs,  in  common  with  the  other  Nominalists,  be- 
stowed little  or  no  attention  upon  the  connotation  of  words ;  and  sought 
fur  their  meaning  exclusively  in  what  they  denote:  aa  if  all  names  had 
been  (what  none  but  proper  names  really  are)  marks  put  upon  indi- 
viduals ;  and  aa  if  there  wero  no  difference  between  a  proper  and  a 
general  name,  except  that  the  first  denotes  only  one  individual,  and  ifaa 
last  a  greater  number. 

It  has  been  seen,  however,  that  the  roeanin(^  of  all  names,  oxc«pt 
proper  names  and  that  portion  of  the  class  of  ab>itract  names  which  are 
nut  comiotative,  resides  in  the  connotation.  When,  therefore,  we  aro 
analyzing^  the  meaning  of  any  proposition  in  which  the  predicate  and 
the  subject,  or  either  of  them,  are  connotative  names,  it  is  to  the  con- 
notation of  those  terms  that  we  mu<.:  exchwively  look,  and  not  to  what 
they  denote,  or  in  the  langimge  of  Hobbes  [language  ao  fer  correct)  are 
names  of. 

In  asserting  that  the  trulh  of  a  proposition  depends  upon  the  con-. 
formily  of  import  between  its  terras,  a?,  for  instance,  that  the  propori*" 
lion,  Socrates  is  wise,  is  a  true  prnpoHition,  because  Socrates  and  wise 
are  names  applicable  to,  or.  ay  lie  expresses  it,  names  of  the  same  per- 
'  »n  ;  it  is  very  remarkable  that  so  powerful  a  thinker  should  not  hara 
skcd  himself  the  question,  But  how  came  tliey  to  be  iiumee  of  the  same 
person  \     Surely  not  because  such  was  the  intention  of  those  w!io  in- 
venlcil  tbo  words.     \V"lien  mankind  fixed  the  meaning  of  the  word 
wise,  tliey  wero  not  thinking  of  Socrates,  nor  when  his  parents  gave 
him  the  name  Socrates,  were  they  thinking  of  wisdom.     The  names  ^ 
fuippen  to  fit  the  same  person  because  of  a  certainya^r^,  which  fact  was 
not  known,  nor  in  being,  when  the  names  were  invented.     If  we  wont 
to  know  what  the  fact  is,  we  shall  find  the  clue  to  it  in  the  connotation 
of  the  names. 

A  bird,  or  a  stone,  a  man,  or  a  wise  man.  means  simply,  an  object 
having  such  and  such  attributes.  The  real  meaning  of  the  word  man, 
is  those  attributes,  and  not  John,  Peter,  Thomoj^,  &c.  The  word 
rnorfMl,  in  like  manner  connotes  a  certain  attribute  or  attributes ;  and 
when  we  say,  All  men  are  mortal,  the  raean'ng  of  the  proposition  is, 
that  all  beings  which  possess  tho  one  set  of  attributes,  possess  also  the 
other.  If,  in  our  experience,  the  attributes  connoted  by  man  are 
always  accompanied  by  the  attribute  connoted  bv  morfit/,  it  will  follow 
as  Q  consequence,  that  die  class  man  will  be  wholly  included   in  thf 
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class  mortal,  und  llmt  mortal  wiU  he  a  nasnc  of  all  tiling  of  which  man 
13  a  niimc :  but  why  I  Thnse  objects  aro  brought  under  the  name,  by 
posi)C8sing  tlie  atlributei>  cunnotcil  by  it :  but  their  possession  of  tho 
attributed  is  the  real  condition  on  which  the  tiuth  of  the  proposition 
dc[}cn(hi ;  not  llicir  being  called  by  the  name.  Cunnotative  naniea  do 
not  precede,  but  follow,  the  attributes  wbicb  they  connote.  If  vue 
attribute  liappons  to  bo  always  found  in  conjunction  with  anntlier 
attribute,  the  concrete  names  which  answer  to  those  attributes  \vill  of 
course  bo  prodicablo  of  the  same  subjects,  and  may  be  Siiid,  in  llubbea' 
language  (m  the  propriety  of  which  on  this  occasion  I  fully  concur),  to 
be  two  names  for  the  »umo  thing:s.  But  the  possibility  of  a  concuntmt 
application  of  the  two  names,  ia  a  mere  consequence  of  the  conjunction 
between  the  two  attributes,  and  was,  in  moat  cases,  never  thought  of 
when  the  names  were  invented  and  their  signification  fixed.  That  the 
diamond  is  combudtible,  was  a  proposition  certainly  not  djcamod  of 
when  the  words  Diamond  and  Combustible  received  llieir  present 
meaning;  and  could  not  have  been  discovered  by  the  most  ingenious 
and  refined  analysis  of  the  signification  of  those  words.  It  was  found 
out  by  a  very  differont  process,  namely,  by  exerting  tho  five  senses, 
and  learning  from  them,  that  the  attribute  of  combustibility  existed  in 
all  tbuso  diamonds  upon  which  the  experiment  was  tried ;  those  being 
BO  numerous,  and  the  circumstances  of  the  experiments  such,  that  what 
was  true  of  those  individuals  might  bo  concluded  to  he  true  of  all  sub- 
stances "  coming  within  the  name,"  that  i»,  of  all  substances  possei*«ing 
the  atiribntcs  which  the  name  connotes.  The  naseriion,  ihnruforo, 
when  an.-ilyzcd,  is,  that  wherever  we  find  certain  attributes,  tlicre  vriO 
be  found  a  certain  other  attribute :  which  la  not  a  question  of  the  sig- 
nification of  names,  but  of  the  laws  of  nature ;  the  order  existing  among 
phenomena. 

\  3.  Although  Hobbcs'  tjicory  of  Predication  has  not,  in  tho  tt-rms 
in  which  he  stated  it,  met  with  a  very  favorable  reception  from  philo-s- 
ojihcrs,  a  theory  virtually  identical  with  it,  and  not  by  any  means  so 
perspicuously  expreAsod,  may  almost  be  said  to  have  taken  the  rank  of 
an  eslnblb^hed  opinion.  Tlie  most  generally  received  notion  of  Prodi- 
cation  decidedly  is,  that  it  consists  in  referring  something  to  a  das*,  i,  e., 
either  placing  an  individual  under  a  class,  or  placing  one  class  under 
another  cla.">».  Thus,  the  proposition,  Man  is  mortal,  assorts,  according 
to  this  view  of  it,  that  the  cla.i8  mnn  is  included  in  the  class  mortal. 
"  Plato  is  a  philosopher,"  asserts  that  the  individual  Plato  is  one  of 
those  who  compose  tho  class  philosopher.  If  the  proposition  is  nega 
live,  then  instead  of  placing  somethmg  in  a  class,  it  is  said  to  exclude 
Bomeihing  from  a  class.  Thus,  if  tho  following  bo  tho  prtqinBiiion, 
The  elephant  is  not  carnivorous;  what  is  asserted  (according  to  this 
theory)  is,  that  the  elephant  is  excluded  from  the  class  camivorous,  or 
is  not  numbered  among  the  things  comprising  that  class.  There  is  no 
real  dilTorence  except  in  language,  between  this  tlicory  of  Predication 
and  tht  theory  of  Hfihhes.  For  a  ciagji  is  absolutely  nothing  but  on 
indefinite  number  of  individuals  denoted  by  a  general  name.  The 
name  given  to  them  in  common,  is  what  makes  them  a  class.  To  refer 
anything  to  a  class,  therefore,  u  to  look  upon  it  as  one  of  the  things 
which  are  to  bo  called  by  thnt  cornmoti  imme.  To  exclude  it  from  a 
slaRs.  is  lo  say  that  the  common  name  i»  not  applicable  to  it. 
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How  witlely  these  views  of  preJirntion  have  pr,ovaile<l,  U  e^iJctit 
lititn  thi8,  Lhat  they  are  the  basia  of  the  celebrated  Dictum  dr.  o/nni  et 
nullo,  AVlien  the  syllogifltn  is  resolved,  by  all  who  treat  of  it,  iiiti^  an 
infercn;e  that  what  la  true  of  a  claas  is  true  of  all  things  whatever  thai 
beloni^  lO  the  class  ;  and  when  thi5  is  laid  down  by  almost  all  profci^Bed 
logicians  as  the  ultimnfo  principle  to  which  all  reasoniDg  owes  its 
validity ;  it  is  clear  that  in  the  general  estimation  of  lagiciam».  the 
propositions  of  which  reasonings  are  composed  can  bo  the  expression 
of  nothing  but  tlie  process  of  dividing  things  into  classes,  and  refurrinu 
everything  to  ita  proper  clase. 

Tliis  theory  nppeare  to  me  a  signal  example  of  a  logical  error  very 
often  committed  m  logic,  lhat  of  iarepov  TrpoTepov,  or  explaining  a 
tbing  by  sumolhing  which  presupposes  it  When  I  say  that  snow  is 
white,  1  may  and  ought  to  be  thmking  of  snow  as  a  class,  because  I 
om  aiiiterting  a  proposition  as  true  of  all  suow :  but  1  am  certainly  not 
thinking  of  white  objectji  as  a  class;  I  am  thinking  of  no  white  object 
whatever  nx(!ept  snow,  but  only  of  that,  and  of  the  seu»ation  of  while 
which  it  gives  mc.  \Vlicn,  indeed,  1  have  judged,  or  assented  to  the 
pnipositions,  that  snow  is  white,  and  that  Hcvcral  other  tilings  also  are 
white,  I  gradually  begin  to  think  of  white  objects  as  a  class,  Including 
snow  and  tho:)o  other  things.  But  this  is  a  conception  which  followed, 
not  preceded,  those  judgments,  and  lliereforc  cannot  be  given  as  an 
explanation  of  them.  Instead  oC  explaining  the  clfect  by  tlie  cause, 
this  doctrine  explains  tlie  cause  by  the  cHect,  and  is,  I  conceive,  founded 
upon  a  latent  misconception  of  the  nature  of  classiBcatlon. 

Thcrc  is  a  sort  of  language  very  generally  prevalent  in  these  dis- 
cussions, which  seems  to  suppose  that  classiHcalion  is  an  arrajigeiqcnl 
and  grouping  of  definite  and  known  individuals :  llial  when  names 
V7ere  imposed,  mankind  took  into  consideration  all  iho  individual  ob 
jects  in  the  universe,  matle  them  up  into  parcels  or  lists,  and  gave  to 
the  objects  of  each  list  a  common  name,  repeating  this  operation  totia 
qvoties  until  they  had  invented  all  the  general  names  of  wliich  language 
consists  ;  which  having  been  once  done,  il*  a  question  subsequontly 
arises  whether  a  certain  general  name  can  bo  truly  predicated  of  a 
certain  particular  object,  we  have  only  {as  it  were)  to  read  the  roll  of 
the  objects  upon  which  that  name  waa  conferred,  and  sec  whether  the 
object  about  which  the  question  arises,  is  to  be  found  among  Uiem. 
The  framcra  of  language  (ii  would  seem  to  be  supposed)  have  prede- 
termined all  the  objects  that  are  to  compose  each  clas:$,  and  we  have 
only  to  refer  to  the  record  of  an  antecedent  decision. 

So  absurd  a  doctrine  will  be  owned  bj-  nobody  when  tlius  nakedly 
stated  ;  but  if  the  commonly  received  explanations  of  classiBcation  and 
naming  do  not  imply  tliis  theory,  it  requires  to  be  shown  how  they  ad- 
mit of  bcinff  reconciled  with  any  other. 

General  names  are  not  marks  put  upon  definite  objects;  classes  are 
not  made  by  drawing  n  line  round  a  given  number  of  assignable  indi- 
viduals. Tlie  objects  which  compoao  any  given  class  are  perpetually 
fluctuating.  We  may  fiiinie  a  class  without  knowing  the  ibdividuals, 
or  even  atiy  of  the  individuals,  of  which  it  \vill  bo  composed  :  wo  may 
do  BO  while  believing  that  no  such  individuals  exist.  If  by  the  7ncaning 
of  a  general  name  are  to  bo  understood  the  things  which  it  is  t}ic  name 
of,  no  general  name,  except  by  accident,  has  a  fixed  moaning  ut  all,  oi 
ever  long  retaias  iJie  same  meaning.     The  only  mode  in  which  any 
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genoi'al  name  has  a  dctiiiito  meaning,  la  by  being  a  name  of  an  inilctt 
niie  variety  of  things,  namely,  of  all  ihinga,  know*n  or  unknown,  naai 
prctfiCDt,  or  future,  which  possess  certain  dcfinito  atltibutes.  ^Ticu, 
by  studying  not  tlie  meauing  of  wordii,  but  the  phenomena  of  nature, 
we  discover  that  theae  aliributes  are  posaesfied  by  sorno  object  not  pre- 
viously known  to  possess  them,  (as  when  chemists  fuiind  that  tho  dia 
mond  WiLS  combustible),  wc  include  ihis  new  object  in  the  class ;  bul 
it  did  not  already  belong  to  the  class.  Wc  jilarc  the  individual  in  the 
class  because  the  proposition  is  true ;  the  prupusitiun  Ls  not  true  be- 
cause the  object  is  placed  in  the  class. 

It  will  appear  liereaAer  in  treating  of  reasoning,  how  much  the 
theory  of  that  intellectual  process  has  been  vitiated  by  the  influence 
of  tJiO&o  erroneous  views,  and  by  the  habit  which  they  exemplify  of 
assimilating  all  the  operations  of  the  human  unJcr-iianding  which  have 
truth  lor  tlieir  object,  to  processes  of  more  classiBcation  and  naming. 
Unfortunately,  the  minds  which  have  been  entangled  in  this  net  arc 
precisely  those  which  have  escaped  the  other  cardinal  error  commented 
upon  in  the  beginning  of  the  present  chapter.  Since  the  revolution 
which  diHlodged  Aristotle  from  the  schools,  logicians  may  almost  be 
divided  into  those  who  have  looked  upon  reasoning  as  essenlially  an 
afffur  of  Ideas,  and  those  who  have  looked  upon  it  as  c^entially  an 
affair  of  Names. 

One  thing  it  is  but  just  to  remark.  Although  Ilobbcs'  theory  of 
Predication,  according  to  the  well  known  remark  of  Leibnitz,  and  the 
((vowal  of  Hobbes  himself,*  renders  truth  and  fakity  completely  arbi- 
trary, with  no  slandnrd  but  the  will  of  men,  it  must  not  bo  concluded 
that  either  Hobbes,  or  any  of  the  other  philosophers  who  have  in  the 
main  agreed  ivith  him,  did,  in  fact,  consider  toe  distinclion  between 
truth  and  error  as  less  real,  or  attached  one  jut  less  of  importance  to  it, 
than  other  people.  To  suppose  that  tlicy  did  so  would  argue  total 
unacquaintance  with  their  other  spoculatiotut.  But  this  hhows  how 
little  hold  their  doctrine  possessed  over  tlieir  own  minds.  No  person 
at  bottom  ever  imagined  that  there  was  nothing  more  in  initn  than 
propriety  of  expression ;  than  using  language  in  conformity  to  a  pre- 
vious convention.  "With  whatever  illuaiona  even  profound  thinkers 
may  have  satisfied  themselves  when  engaged  in  finding  a  general  solu- 
tion for  a  metaphysical  pn:)blem ;  when  they  came  to  the  practical  ap- 
plication of  ihoir  doctrines,  they  were  always  prepared  with  some 
means  of  explaining  the  solnrion  away-  When  the  inquiry  was 
brought  do\^ii  from  generals  to  a  particular  case,  it  has  always  been 
acknowledged  that  there  is  a  distinction  between  verbal  and  real  ques- 
tiony ;  that  some  false  propositions  are  uttered  from  ignorance  o!  the 
meaning  of  words,  but  that  in  others  the  source  of  the  error  la  a  mi»- 
%pprchcnHion  of  things ;  that  a  person  who  has  not  the  use  of  language 
at  all  may  form  propositioiw  mentally,  nnd  tliat  they  may  be  untrue, 
that  is,  he  may  believe  as  matters  of  fart  what  are  not  really  so.  This 
laut  admis-nion  cannot  be  made  in  stronger  terms  than  it  is  by  Hobbes 
himself  ;t  tliough  ho  vfiU  not  allow  sudh  erroneous  belief  to  bo  called 

•  "  From  hnnre  atao  this  rosy  Iw  deduced,  tbat  lh«  first  trulhi  were  arbilranly  mnde  br 
thoie  (hut  fimi  of  all  itnposcd  nami'S  npon  thin^,  or  received  them  from  the  imuosUioQ  of 
otber*  For  it  is  tmn  (for  ^iai))pli?)ihat  moA  i«  a  Uvimf  crtntan,  but  it  is  fur  tluB  reason, 
(hat  it  pli^ued  men  to  impMC  botii  tb«ie  names  on  the  mxxm  thing.'' — Compvtativn  or  Jtogk, 
eh.  iii.,  RecL  a. 

t  **  Men  arc  ratijtict  lo  orr  not  only  in  aKraung  and  denying,  Ijut  kIm  la  percep bon,  and 
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fiilsity,  but  only  error.  And,  moreover,  bo  has  bimsclf  laid  down,  m 
ntlicr  plnc«8,  doctrines  in  which  the  true  theory  of  prcdiculiim  is  by 
impHciuion  ct|ntiuned.  He  distinctly  gays  t}i8l  general  names  arc  ^vco 
to  tlilngH  on  account  ofilu-ir  ollribnCoj*,  and  lliat  abstract  namci*  nro  the 
natnes  nf  those  otiribtite^,  "  Alwtract  is  tliat  whicli  in  any  subject  de- 
notes the  <!anse  of  the  concrete  name And  these  causes  of  names 

are  the  name  with  the  causes  of  our  conceptions,  namely,  some  powei 
of  action,  ur  HlFt'Clion,  of  the  thing  conceived,  which  ^mc  call  the  raan 
ner  by  which  anytliing  works  upon  our  seiues,  but  by  inoAt  men  they 
are  called  accitimts."*  It  is  strange  Uuil  having  gone  so  fur,  lie  should 
not  have  gone  one  step  faither,  and  seen  that  what  he  calls  the  cause 
of  the  ooiicretc  name,  is  in  reality  the  meaning  of  it;  and  that  when  we 
predicate  of  any  subject  a  name  which  is  ipven  hecaujie  of  an  attribute 
(or,  as  he  calU  it,  nn  accident),  our  object  is  not  to  afHnu  tlie  uttmo,  but. 
by  means  of  the  name,  tn  afhnn  die  attnbute. 

§  4.  Lot  the  predicate  Iw,  as  we  have  said,  a  connotative  term;  ami 
lo  take  thi?  f^implesT  case  Hrst,  lot  tlio  subject  Ikj  a  proper  nnmc:  "Tito 
summit  of  Chimborazo  ift  white."  The  word  white  connotes  nn  attri- 
bute which  is  poiu^cfucd  by  tlie  indlndual  object  dcsi^atod  by  the 
wordfK,  "summit  of  Chimborazo,"  which  attiibule  consitsta  in  the  phys- 
ical fact  of  ita  excilinjf  in  human  beiiiKS  the  sensation  which  we  call  a 
sensation  of  white.  It  will  bo  admitted  that,  by  assciling-  the  pmpo- 
aition,  we  wish  to  communicalc  information  of  that  physicul  fact,  tind 
arc  not  tltiiiking  of  the  nnnicH,  except  as  the  necefisary  mcons  of  roo- 
kinjT  that  communicnKtm.  The  meaning  of  the  propusilion,  therefore, 
is,  that  the  indindual  thing  denoted  by  the  subject,  haa  the  uttrTbutos 
connoted  by  the  predicate. 

If  we  now  suppose  the  subject  also  to  be  a  connotalive  name,  tbo 
moaning  exjire«so*l  by  the  proposition  has  advanced  a  step  fuithor  in 
complication.  Let  us  firat  sxipposo  the  prnposition  to  bo  univental,  as 
well  as  affirmative :  "  All  men  arc  mortal."  In  tins  case,  as  in  the 
last,  wiiat  the  proposition  asserts  (or  expresses  a  belief  in),  is,  ol 
course,  that  llio  objects  denoted  by  the  subject  (man)  possess  the 
aiiribules  ciinnoted  by  the  predicate  (mortal).  But  the  charactorttttic 
of  thU  <-a8o  w,  that  ihc  objects  are  no  longer  individually  desigitaled. 
They  are  pointed  out  only  by  some  of  tlieir  attributes:  ihcy  are  the 
objects  calie*!  men,  thnt  is,  the  beings  possessing  the  alTributes  con- 
noted by  the  nan^o  man  ;  and  iho  only  thing  known  of  them  may  be 
thoi«c  attributes :  indeed,  as  the  proposiiiun  is  cencral,  and  the  objccta 
denoted  by  the  subject  are  therefore  indefinite  in  imniber,  nnwt  of  tbem 
ai'e  not  known  individually  at  all.  The  assertion,  therefure,  w  not,  u 
before,  that  the  altributea  which  tlie  predicate  connotes  are  possessed 
by  any  given  individual,  or  by  any  nuinbrr  of  individuals  previously 
known  as  John,  Thomas,  Uichnrd,  &o.,  but  thnt  those  altributus  are 
possessed  by  «och  and  orery  individual  posses^ng  certain  other  altri- 

in  mlPiit  copilotion Tacil  rriors.  or  the  errors  f»f  Mnse  and  cogtintiun,  are  mode  tiy 

(lominy:  froni  one  imBRinalion  tu  Itit-  ifiia^niinlttin  oi  nnothrr  ilifferrnl  Ihirte :  or  dy  teipniiig 
Ihut  lo  tw  pwt,  or  iutur«,  which  nrvi-r  »ii«,  npr  vyvr  nlmll  bej  ns  wlicii,  iiy  »>eomfi  tli«  im- 
ngo  of  the  nan  in  wotcr.  we  irnngiiK^  ihf<  sun  ilflcLTto  l>e  ihfre;  or  li;  nef-titg  awunls,  that 
ttirrc  h(i9  licen.  or  ahiiU  l»p,  fi»;hiuij:.  Iiectusc  ii  u»o«  |q  bo  ao  for  the  mcwt  (lart ;  ot 
when  from  pronuHes  wc  feirii  Ihc  tiujiti  ot  ihc  promiwfr  to  Ik-  wirh  ami  such ;  or,  liiiitly^ 
wht'n  flora  aiiy  aign  wo  v»uily  iinagui'-'  scmflhuiK  to  he  ai^ijfmf  whirh  i«  noi-  And  frron 
©nSm  son  are  common  to  »ll  Uiuig*  that  haie  *mn?."— tcm/wfa/ton  w  Lt^.ch.  *.,  6»cL  L 
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butes ;  that  whatever  has  the  attributes  cniinoted  by  the  auDJoct,  has 
also  1^1080  connoted  by  the  proilicate;  that  the  latter  set  of  attributes 
cojistantlif  accompany  tlie  former  set.  Whttlevpt  lias  the  attributes  of 
man  ha?  the  attribute  of  mortality;  mortality  conatantly  accompanies 
the  attributes  of  man. 

If  it  be  remembered  that  every  attribute  Is  grvrttidrJ  upon  some  facL 
or  phenomenon,  either  of  outward  sense  or  of  inward  conscioxisness, 
ana  thjit  to  pusscxx  an  atlribute  Ik  anotlier  phrase  for  being  the  cause 
of,  or  funniuij  part  of,  ihe  fact  or  jihenimiontm  upon  which  the  attribute 
is  groiin Jod ;  we  may  add  one  more  step  to  curapletc  the  analvaifl. 
The  proposition  which  assertft  tliat  one  attribute  always  acconipanies 
another  attribute,  does  really  assert  thereby  no  other  thing  than  this, 
that  one  phenomenon  always  accomp-'mies  another  phenomenon;  inso- 
much that  where  we  lind  (ho  one,  we  have  aftsuranco  of  the  existente 
of  the  other.  Thus,  in  lite  proposition.  All  men  are  mortal,  the  word 
man  connotes  the  an  ribules  which  wo  ascribe  to  a  certain  kind  of  living 
creatures,  on  the  ground  of  rortnin  phenomena  which  they  exhibit, 
and  which  arc  partly  physical  phenomena,  namely  the  impressiona 
made  on  our  senses  by  their  bodily  form  and  {structure,  and  portly 
mental  phcnomcnn,  namely  the  sentient  and  intellectual  life  which  they 
have  of  Uieir  own.  All  ihi«  is  nndersiood  when  we  utter  the  word 
man,  by  any  ono  to  whom  the  meanin|cr  of  the  word  id  known.  Now, 
when  wo  say,  Man  in  mortal,  we  mean  that  whereTcr  those  various 
physical  and  mental  phenomena  are  ail  found,  there  we  have  assurance 
that  the  other  physical  and  mental  phenomenon,  called  death,  will  not  fail 
to  take  place.  The  pn>p(.i9ition  dooa  not  oflirm  when  ;  for  the  connota- 
tion of  the  word  mortal  goes  no  further  tlian  to  the  occurrence  of  the  phe- 
nomenon at  some  time  or  otlior,  leaving^  the  precise  time  undecided. 

§  5.  Wo  have  already  procccdod  far  enough  not  only  to  demonstrate 
iho  error  of  Hobbos,  but  to  ascertain  the  real  import  of  }jy  far  the 
most  numerous  class  of  proposilionji.  The  object  of  belief  in  a  propo- 
sition, when  it  asserts  anything  more  than-  the  meaning  of  words,  is 
gnnornlly,  as  in  the  cases  which  wc  have  oxumine<l,  eitlier  the  coexibt- 
cncc  or  the  scquouco  of  two  phenomena.  At  the  very  commtmcomcnt 
of  our  inquiry,  we  found  that  every  act  of  belief  implied  two  Things; 
we  have  now  ascertained  what,  in  the  mo3t  frequent  case,  these  two 
thingif  are,  namely  two  Piienomena,  in  other  words,  two  slates  of 
consciousness ;  and  w>i;it  it  is  which  the  proposition  aflirms  (or  denies) 
'^  suhAiat  between  tlicm,  namely  either  succession,  or  coexistence. 
And  I-his  cafM3  includes  innumerable  instances  which  no  one,  previona 
to  reflection,  would  think  of  referring  to  it.  Take  the  following 
example  :  A  generous  person  is  worthy  of  honor.  \Vlio  would  expect 
to  recof^nize  here  a  case  of  coexistence  between  phenomena  ]  Kut  so 
it  is.  The  attribute  which  causcw  a  person  to  bo  termed  generous,  is 
ascribed  to  him  on  tlie  ground  of  states  of  his  mind,  and  particulars  of 
h\a  conduct:  boili  arc  phenomena;  the  former  are  ftictA  of  internal 
consciousness,  the  latter,  so  far  as  distinct  from  the  former,  are  physical 
fiicts,  or  perceptions  o(  the  senses.  Worthy  of  honor,  admita  of  a 
stntilar  analysis.  Honor,  as  here  used,  means  ;i  state  of  approving 
and  atbniring  emotion,  followed  u])on  occasiitn  bv  c<nTesprtndiiii^  mit- 
ward  actiL  "Worlliy  of  honor'*  connotes  all  tins,  together  with  oui 
approval  of  tlie  act  of  showing  honor.     All  these  are  phenomena; 
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Btatee  of  iiitemnl  conaciousnoAs,  accompanied  or  follQWCtl  by  physical' 
factJi.  Wben  wo  say,  A  generous  person  ia  worthy  of  honor,  we  allinn 
coexistence  between  the  two  complicated  phenomena  connoted  by  the 
two  temiB  respectively.  Wo  aflimv  tJiat  wherever  and  whenever  the 
inward  feelings  and  outward  ikct^  implied  in  the  word  eenorosity, 
have  place,  then  and  tlioi-o  the  existence  and  manifestaiiuD  of  an  uiwara 
feeling,  honor,  would  be  ibUowod  in  our  minda  by  another  inward 
feeling,  approval. 

After  the  analysis  in  a  former  chapter  of  the  import  of  names,  many 
examples  aro  not  needed  to  illustrate  the  import  of  propositions. 
When  there  is  any  obscurity  or  difficulty,  it  does  not  lie  in  the  mean 
intf  of  tlie  proposition,  but  in  the  meaning  of  the  names  wliich  compote 
it;  in  the  complicated  nature  of  the  connotation  of  many  words;  the 
immense  multitude  and  prolouj^cd  scries  of  facts  which  often  coa'^iitute 
Uie  phonomcnnn  connoted  by  a  name.  But  where  it  is  seen  what  the>* 
phenomenon  is.  there  is  seldom  any  difficulty  in  seeing  that  tlie  aasetw 
tion  conveyed  by  the  proposition  iu,  the  coexistence  of  one  such 
phenomenon  with  another;  or  the  succession  of  one  such  pbenomeoioa 
to  another :  then  nn^unction,  in  short,  so  that  where  tfae  one  is  found, 
we  may  calculate  on  findinj;  both. 

This,  however,  though  the  most  common,  is  not  the  only  meaning 
which  propositions  are  ever  intended  to  convey.  In  the  first  place, 
sequences  and  cocxialences  ore  not  only  asserted  respecting  Pba*  j 
nomona;  we  make  propositions  also  respecting  those  hidden  causes  of 
pheuoracna  which  arc  named  substances  and  attributes.  A  substance* 
however,  being  to  us  nothing  but  chhcr  that  which  causes,  or  i}ias 
which  is  conscious  of,  phenomena ;  and  the  same  being  true,  mutatis 
muUindu,  of  atuibutes ;  no  assertion  can  be  made,  at  least  with  a 
moaning,  concerning  these  unknown  and  unknowable  entities,  (beyond 
their  mere  existence),  except  in  virtue  of  the  Phenomena  by  which 
along  they  manift^it  ihcm«clvefi  to  our  faculties.  \Vlien  we  say,  Socratee 
was  contemporary  with  tlic  Peloponncsian  war,  the  foundation  of  this  ■ 
assertion,  as  of  all  a.Hsertions  concerning  substances,  is  an  assertion 
concerning  the  phenomena  which  they  exhibit, — namely,  that  tlie  seriei 
of  facta  by  which  Socrates  manifested  himself  to  mankind,  and  the 
series  of  mental  static  which  coustitutcd  his  earthly  existence,  went 
on  simultaneously  with  the  series  of  facts  known  by  tho  name  of  the 
Peloponnesian  war.  Still,  the  proposition  docs  not  asscit  that  alono ; 
it  asserts  that  tho  Tiling  in  itself  tlie  noumcnon  Socrates,  was  existing, 
and  doing  or  experiencing  thoso  various  facts,  during  the  same  time. 
Coexistence  and  sequence,  therefore,  may  he  affirmed  or  denied  not 
only  between  phenomena,  but  between  noumena,  or  between  anoume- 
non  and  phenomena.  And  there  is  one  kind  of  assertion  which  may 
be  made  respecting  noumena,  independently  of  tlie  phenomena  which 
arc  their  sensible  manifestation  ;  the  aseeitinn  of  their  simple  exist- 
ence. But  what  is  a  noumcnon !  an  unkno\vn  cause.  In  affirming, 
therefore,  tho  existence  of  a  noumcnon.  wc  affirm  causation.  Here, 
therefore,  are  two  additional  kinds  of  fact,  capable  of  being  assorted 
in  a  proposition.  Besides  the  propositions  which  assert  Sequence  or 
Coexistence,  there  are  some  which  assort  simple  Existence;  and 
others  assert  Causation,  which,  subject  to  the  explanations  which  will 
follow  in  the  Third  Bonk,  must  be  considered  provisionally  as  a  dititinct 
and  |»eculiar  kind  of  a9scrti>m 
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§  6.  To  tliese  four  kinds  of  mnuer-of-fact  or  assertion,  miut  be 
addfid  a  fifth,  Resemblance.  This  was  a  species  of  attribute  which 
we  found  it  impossible  to  anoJyze ;  for  which  no  Jumiamrntum^  distinct 
from  the  objects  themselves,  coatd  be  assigned.  In  mldition  to  prop- 
ositiims  which  OAsert  u  sec^ueaco  or  coex-ialence  between  two  phenom- 
ena, there  are  therefore,  also,  pmpositions  which  assort  resemblance 
between  lliem  ;  as,  This  color  is  like  that  color ; — The  heat  of  to-day  w 
equal  to  the  heat  of  yesterday.  It  is  true  that  such  on  assertion  might 
with  same  plausibility  be  b-ought  within  the  description  of  an  affirma* 
don  of  sequence,  by  cons' iering'  it  as  an  assartion  that  the  simulta- 
neous contemplation  of  ti.e  two  colors  \a  Joiloiocd  by  a  specific  feeling 
termed  the  feeling  of  resemblance.  But  rhere  would  be  nothing 
gair.ed  by  encumbering  ourselves,  eapecinlly  in  this  place,  with  a 
generalization  which  may  lie  lofjked  upon  us  strnined.  Logic  does 
not  undertake  to  analyze  things  into  their  ultimate  elt:ments.  Reaem- 
blance  between  two  phenomena  is  more  intelligible  in  itself  than  any 
explanation  could  make  it,  imd  under  any  clusaification  must  remain 
specifically  distinct  from  the  ordinary  cases  of  sofjunnce  and  coexistence. 

It  is  sometimes  said  Oiat  all  propositions  whatever,  of  which  the 
predicate  is  a  general  name,  do,  in  point  of  fact,  affirm  or  deny  redem- 
blance.  All  such  jtropositions  aAirm  that  a  thing  belongs  to  a  class; 
but  things  Wing  classed  together  according  to  their  rcticmblance, 
orerything  is  of  course  classed  with  the  things  which  it  rcsemblen 
most;  and  thence,  it  may  be  said,  when  we  aiBrm  that  gold  is  a 
metal,  or  that  Socrates  is  a  man,  the  affirmation  intended  is,  that  gold 
resembles  other  metals,  nnd  Socrates  other  men.  more  nearly  than 
they  nv^emble  the  objects  contained  in  any  oilier  of  the  rloascs  co- 
cTrdinatc  with  these. 

There  is  some  slight  degree  of  fountlation  for  this  remark,  but  no 
more  than  a  slight  degree.  The  arrangement  of  things  into  classes, 
such  OS  the  rla-'m  ttvrtal,  or  the  class  man,  is  grounded  indned  upon  a 
resemblance  among  the  tilings  which  are  placed  in  ihe  snme  cIjuw,  but 
not  upon  a  mere  general  resemblance  :  the  resemblance  it  is  grounded 
upon  consists  in  rhc  possession  by  all  ihocio  things,  of  certain  common 
peculiarities;  and  those  peculiarities  it  is  which  the  terms  connote, 
and  which  the  propOHiiious  consequently  assert;  not  the  resemblance: 
for  though  when  1  say.  Gold  is  a  metal,  I  say  by  implication  that  if 
there  bo  any  other  metals  it  must  resemble  them,  yot  ifihere  were  no 
other  metals  I  mii^ht  still  assert  the  proposition  with  the  same  mean- 
ing as  at  present,  namely,  that  gold  has  the  ranous  properties  implied 
in  the  word  metal ;  just  aa  it  might  be  said,  Christians  are  men,  even 
if  there  were  no  meo  who  were  not  Christians ;  or  aa  the  exprt- sston, 
Jehovah  is  God.  might  be  used  by  the  firmest  believer  in  the  unity  of 
the  gf>dhead.  Propositions,  therefore,  in  which  objects  are  referred  to 
a  class  because  they  possess  the  attributes  constitutini;  the  class,  are 
so  far  from  asserting  nothing  but  resemblance,  that  they  do  not.  prop* 
erly  speaking,  assert  reitemblanceat  all. 

But  we  remarked  some  time  ago  (and  the  reosfUis  of  the  remark 
will  be  more  fully  entered  into  in  a  subsequent  Book),  that  there  is  some- 
times a  convenience  in  extemiing  the  Imundaries  of  a  clas«  so  as  to 
include  things  which  possess  in  a  very  inferior  degree,  if  in  any,  the 
characteristic  pn>peTtJes  of  ilie  class.-^prnvided  ihey  resrmble  that 
class  more  tlrm  any  other.  inHomucb  that  the  general  oropositioiu 
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which  are  li  Jti  of  cite  claae  ^vill  be  ncorcr  to  hcing  (rue  of  thotiu  ihingfl 
than  unv  Jthi<r  cqunlly  general  propositions.  As,  for  iuBtance,  there 
are  substancea  colled  motale  which  have  vqry  few  of  the  pro]>ertie8  by 
which  metals  are  commonly  recognized  ;  and  almost  every  great  fumily 
of  plants  or  animaU  has  a  few  anomalous  genera  or  species  on  it« 
Iwrders,  which  are  admitted  into  it  by  a  eort  of  courtesy,  and  concem- 
iug  which  it  has  been  matter  of  discnasion  to  what  fiimily  they  prnperly 
belonged.  Now  when  the  clasft-nnmc  is  predicated  of  any  object  of 
thiH  dcBcription,  we  do,  by  so  predicating  it,  oibnn  resemblance  and 
nothing  more.  And  in  order  to  be  scrupuloufily  correct,  it  ought  to 
be  Raid,  that  in  every  caae  in  which  wc  predicate  a  general  name,  we 
alHrm,  not  sbBohttuly  thai  the  object  poesosses  the  properties  deuigna- 
led  by  the  name,  but  that  it  eit/ter  possesaes  those  pixiperiies,  or  if  ix 
does  not,  at  any  rate  rcecmbleis  the  things  which  do  so,  more  than  it 
resembles  any  other  things.  In  most  coses,  however,  it  is  unnecessary 
to  suppose  any  such  allemativc,  the  latter  of  the  two  grounds  being 
very  seldom  that  on  which  the  assertion  is  made :  and  when  it  is,  thert- 
is  generally  some  slight  diHerence  iu  the  foiTn  of  the  cTipre&sion,  as. 
This  epocies  (or  genus)  is  considered,  or  may  be  ranked,  ns  belonging 
to  sucn  and  Ruch  a  family :  vre  should  hardly  Any  positively  that  it 
does  belong  to  it,  unlcws  it  possessed  unequivocally  the  properties  frf 
which  tlie  cla^s-name  is  Hcientifically  nignilicnnt. 

There  h*  RtiU  another  exceptional  case  in  which,  although  the  predi* 
cate  is  a  name  of  a  class,  yet  in  predicating  it  we  affirm  nothing  but 
resemblance,  iho  class  being  founded  not  upon  rosemblanro  in  any 
particular  respect,  but  upon  general  unannly/ablo  resemblance.  The 
classes  in  question  are  those  into  which  our  simple  sensations,  or 
other  sini])le  feelings,  are  divided.  Sensations  of  white,  for  instance, 
arc  classed  together,  not  because  wc  can  take  ihem  to  pieces,  and  sny 
they  arc  alike  in  this,  and  not  alike  in  that,  but  becau.sa  wo  feel  them 
lo  be.  alike  altogether,  although  in  different  degrees.  When,  there- 
fore, I  say,  The  color  I  saw  yesterday  was  a  white  color,  or.  The 
sensation  1  feel  is  one  of  tightness,  in  both  cases  the  attribute  I  afBrn> 
of  the  color  or  of  the  other  sensation  is  mere  resemblance, — simple 
iikcneu  to  sensations  which  I  hare  had  before,  and  which  hare  had 
those  names  bestowed  upon  ihcm.  The  names  of  feelings,  like  otlier 
codcroto  general  namt?s,  are  connotativc ;  but  they  connote  a  mere 
resemblance.  When  predicated  of  any  individual  feeling,  the  infor- 
mation they  convey  is  that  of  its  likeness  to  the  other  feelings  which 
we  have  been  accustomed  to  call  by  the  same  name.  And  thus  much 
may  suffice  in  illustration  of  the  kind  of  Pn)poaitions  in  which  the 
matter-of-fact  asserted  (ur  denied)  is  simple  Rt^scmhlance. 

Existence,  Coexistence,  Seiiuence,  Causation,  Resemblance  :  one  or 
other  of  these  is  a.«.Herted  (or  denied)  in  every  prnposiiitm,  without  ex- 
ception. This  five-fold  division  is  an  exhaustive  classification  of  mat- 
ters-of-fact ;  of  all  things  that  can  be  believed  or  tendered  for  belief; 
of  all  question-*  thm  can  1m!  propounded,  and  all  answers  that  can  be 
returned  to  them.  Instead  of  Coexislonco  and  Sequence,  we  shall 
sometimes  say,  for  ifi"t:aler  particularity,  Ordtr  in  Place,  and  Ordei»in 
Time  ;  Oder  in  Place  beinc  one  of  the  mfides  of  coexistence,  nol  ne- 
cessary to  be  mort'  i^iiiicularly  analyzed  here;  while  the  mere  fact  o* 
eoosistence.  or  ^iinulrAri*'  «  mny  bo  doMcd  together  with  Sc 
quenoe.  under  iht  imo. 
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§  7.  Id  Uie  foregoing  infjuiry  into  Uie  import  of  Pi-opo»itioiis»  wu 
liavc  thought  it  nocossary  to  analyze  directiy  iliose  alone,  in  which  the 
terms  of  iho  proposition  (or  the  preilicatc  at  least)  arc  concroie  icrnua 
But,  in  doing  8o,  vre  have  uidircctly  analyzed  those  in  \vhich  the  tciTOs 
ere  ubmtroct.  The  distinction  bolw&en  an  abstract  tunn  and  \\s  cor- 
Toepondin^  concrete,  is  no  difl'eronce  in  what  they  arc  appointed  lo  sig- 
nify ;  for  the  real  significatif'n  of  a  concreiu  i^nerai  uume  ik,  an  we 
havo  »u  ultoa  said,  \\.a  connaiion ;  and  what  the  concrete  tonn  cou- 
nofes,  tunns  the  entire  nieaniujj  of  the  ab:i)tnict  name.  Since  iliere  is 
iioihinf]^  in  the  import  of  an  abstract  name  which  i^  not  in  the  import 
of  llie  currcspouding  concroto,  it  i:*  natural  to  suppose  that  iiciiher  can 
ibero  be  anything  in  [he  import  uf  a  prupoeiiion  of  whinli  the  lemis  are 
abstract,  but  what  there  is  in  some  proposititm  whicli  can  I»e  framed  of 
concrete  lonna. 

And  i\iu  presumption  a  closer  examination  will  confinn.     An  ub 
stract  name  i:»  the  name  of  on  atti'ihutc,  or  combination  of  adributes 
The  corrciiponding  concrete  is  a  name  \r\\ci\  to  things,  bccau:!e  uf,  and 
in  order  to  express,  their  poM^essing-  that  attribute,  or  thai  cumbinuiiun 
of  attributes.     \Vhen,  therefore,  we  predicale  o^  tmything  a  concrete 
name,  the  attribute  i»  what  wo  in   reality  predicate  of  it.      But  it 
has  now  been  shown  that  in  all  prouoHitious  of  which  ihu  iiredicalo  is 
a  concrete  name,  what  is  really  prcoicated  is  one  of  five  things:  Ex- 
ijttence.    Coexistence,    Calibration,   Sequence,   or   Resemblance.      Ai> 
attribute,  therefore,  is  necessarily  either  an  existence,  a  coexistence 
a  cauHaiion,  a  seijuence,  or  a  resemblance.     When  a  proposition  con* 
sisti*  of  a  subject  and  predicate  which  aru  abstract  term;*,  it  con»ij*ls  of 
lerm.H  which  mui4t  neccftsarilly  signify  one   or  other  of  iliese  thinf^s 
Wbon  we  predicate  of  any  thin^  an  ubstrnrt  name,  wo  nlhrm  of  the 
thiuB^  that  it  \»  one  or  other  of  these  five  tliuiga ;  that  it  is  a  cilso  of 
Existunce,  or  of  Coexistence,  or  of  Causation,  or  of  Sequence,  or  of 
Reaenibluuce. 

It  \a  impoasihUi  to  ima^ne  any  proposition  expressed  in  abstract 
term^,  which  cannot  be  truti.sformcd  into  a  precisely  equivalent  propo- 
sition in  which  the  lerra-i  are  concrete,  namely,  cither  the  cimcrete 
names  which  r>onnoto  iho  attributes  tbcruselvca,  or  the  names  of  the 
fiLinUtmcHta  of  those  oliributes.  the  lacts  or  phenomena  on  which  they 
ore  grounded.  To  ilhif4trate  the  latter  ca.se,  let  lut  take  tliis  propo- 
sition, of  which  only  the  subject  is  an  abstract  name, — "  Thoughtless- 
nosa  is  dangerous."  Thouj^htlessnoss  is  an  attribute  groundod  on  the 
facts  whicli  wo  call  thoughtless  actions ;  and  the  proposition  is  equiva- 
lent to  this,  Thoughtless  actions  are  dangerous.  In  the  next  example 
the  prodicale  as  well  as  the  subject  are  abstract  names:  "  Whiteness 
is  a  color;"  or  *'  The  color  of  snow  is  a  whiteness."  These  attributes 
hoiiijr  grounded  upon  sensations,  the  equivalent  propositions  in  the 
concrete  ivould  je,  Tlie  sensation  of  white  is  one  oi  the  sensations 
called  those  of  color, — The  sensation  of  sight,  caused  by  looking  at 
Anew,  is  one  of  the  sensations  called  sensations  of  white.  In  these 
propositions,  as  we  have  bofoi-e  seen,  the  matter-of-fact  afl?crted  is  o 
liesemblance.  In  the  following  examples,  tim  c.oncreto  terms  are 
those  which  directly  correspond  to  tho  abstract  names;  connoting  the 
attribuli;  which  those  denote.  "Prudence  is  a  Wrtuo:"  this  may  be 
rendered,  "  All  prudent  persons,  in  so  far  as  prudent,  are  viTtiious:" 
"f^ourago  is  descr\ing  of  honor"  thus,  "  All  courageous  persons  are 
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Jesomng  of  honor  to  far  forth  88  ihcy  arc  courageouB ;"  which 
equivalent  to  this — '*  All  lOiirBgoous  persons  desei-ve  an  addition  to  lie 
honor,  or  a  diminution  of  tho  disgrace,  which  would  attach  to  t}iem  on 
other  gi'ounde." 

In  order  to  throw  still  further  light  upon  riie  import  of  propoeitioiu 
of  which  the  term*  are  ahetract,  we  will  Buhject  one  of  the  examples 
given  above  to  a  minuter  analysis.  The  proposition  we  shall  select  is 
the  following — "Prudence  is  a  virtue."  Let  us  sulistitulo  for  the 
w(»rd  virtue  an  equivalent  hut  more  definite  expresMon,  such  as  "a 
mental  quaUiy  beneficial  to  society ,"  or  "u  mental  quality  picasincr  to 
God,"  or  whichever  other  of  the  definitions  of  virtue  we  preler.  What 
the  proposition  asserts  is  a  sequence,  accompanied  with  causation, 
namely.that  benefit  to  sociely,  or  that  the  approval  of  God,  is  consequent 
upon,  and  caused  by^  prudence.  Here  w  a  sequence ;  but  between 
\vhat '(  Wo  understand  the  consequent  of  the  sequence,  but  we  have 
yet  to  analyze  the  antecedent.  Prudence  is  an  attribute  ;  and,  in  con- 
nexion vnxh  it,  two  things  besides  itself  arc  to  be  considered :  prudent 
persons,  who  are  tho  suhJecU  of  the  attribute,  and  prudential  conduct, 
which  may  be  called  xhcjoundation  of  it.  Now,  is  either  of  these  the 
«iteccdent1  and,  first,  is  it  meant,  that  the  approval  of  God,  or  benefit 
to  society,  is  attendant  upon  all  prudent  person* f  No;  except  in  so 
farforlh  n-s  they  arc  pniaent ;  fnr  pmdrnt  persons  who  arc  scoundrels 
can  seldom  on  the  whole  bo  beneficial  to  society,  nor  acceptable  to 
even  finite  wisdom.  Is  it  upon  prudential  conduct^  then,  that  divine 
approbation  and  benefit  to  mankind  are  invariably  consoquenl  T  Nei- 
ther is  this  the  assertion  meant  when  it  is  said  that  prudence  is  b 
virtue;  except  with  tho  same  rcscn'alion  as  before,  and  for  the  same 
reason,  namely,  that  pnidential  conduct,  although  in  mo  far  as  it  is  pru- 
dential it  is  bcncficioJ  to  society,  may  yet,  by  reason  of  some  other  of 
its  qualities,  be  productive  of  an  injury  outweighing  the  benefit,  and  of 
a  divine  displeastire  exceeding  the  approbation  which  would  bo  due 
to  the  prudence.  Neither  the  snbsiaiico,  therefore  (viz.,  the  person), 
nor  the  phenomenon  (the  conduct),  is  an  antecedent  upon  which  the 
other  term  of  the  ficqiicnco  is  universally  ronseqnenL  fcut  the  propo- 
sition, "  Prudence  is  a  virtue,"  is  an  universal  prt^position.  \Miat  is  it, 
ihen,  upon  which  iho  proposition  affirms  the  eflects  in  question  to  be 
universally  cnntie<]ucnt  ?  Upon  that  i»  the  person,  and  in  the  conduct, 
which  causes  them  to  be  called  pnidcnt,  and  which  is  equally  in  ihem 
when  the  action,  though  prudent,  is  wicked ;  namely,  a  correct  fore- 
sight of  consequences,  a  just  estimation  of  their  importance  to  the  object 
in  view,  and  repressiun  of  any  unreflecting  impulse  at  variance  with 
the  deliberate  purj>oBe.  These,  which  are  states  nf  the  person's  mind, 
are  tho  rtjol  nnieccdent  in  tlio  sequenro,  the  real  cause  in  the  causation, 
tvhich  arc  assoned  by  the  proposition.  But  these  are  also  the  real 
ground,  or  foundation,  of  the  attribute  Pnidence  ;  since  wherever  (heso 
states  of  mind  exist  we  may  predicate  prudence,  even  before  we  know 
whether  any  conduct  has  followed.  And  in  this  manner  ever)-  iissor- 
tion  respecting  an  attribute  may  be  transformed  into  an  assertion  rxoctly 
ecjuivalent  respecting  the  fact  or  phenomenon  which  is  the  tjround  of 
the  attribute.  And  no  case  can  be  assigned,  where  that  which  ia  pre- 
dicated of  the  fact  or  phenomenon,  does  not  belong  to  one  or  other  o) 
the  five  species  formerly  cnumeraied :  it  is  either  simple  Existence,  of 
it  is  some  Sequence,  Coexistence*  Causation,  or  Rosemb^ancH. 
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Ami  aa  these  6vo  are  Uie  only  things  which  can  he  atlii-raed,  so  a« 
thev  the  only  things  which  can  be  denied.  *'  No  horses  are  web 
fooled,"  denies  Oiat  the  attributes  of  a  horse  ever  coexist  with  web-feet 
It  is  scarcely  necessary  lo  apply  the  same  analysis  to  Pnrtir.ular  affirm- 
ations and  negalions,  '*  Some  birds  arc  web-footed,"  affirms  that,  with 
the  attributes  connoted  by  i/^,  Uie  plienomenon  web-feet  is  somelimes 
coexistent :  "  Some  birds  ^e  not  web-footed,"  asserts  ibat  there  arc 
other  instances  in  which  this  coexistence  does  not  have  place.  Any 
ferther  explanation  of  a  tiling  which,  if  the  previous  exposition  ha^ 
been  assentad  to,  is  so  obvious,  may  woU  be  spared. 


CHjUTER  VI. 

OP  PBOPOSniONS  MKRELV  VERBAL, 

§  1.  As  8  preparation  for  the  inquiry  which  is  the  proper  object  ol 
Log^c,  namely,  in  what  manner  propoailions  arc  to  be  proved,  wc  have 
found  it  necessary  lo  iniiuirc  what  they  contain  which  requixea,  or  is 
susceptible  of,  proof;  or  (which  is  the  same  thing)  what  they  assert. 
In  the  course  of  this  prelirainai^  investigation  into  the  import  of  Prop 
oaitions,  wo  examined  the  opinion  of  the  Concopmaliats,  that  a  propo- 
sition is  the  expression  of  a  relation  between  two  ideas;  and  the  doc- 
trine of  the  Nominahsts,  that  it  is  the  expression  of  on  agreement  or 
disagreement  between  tba  meanings  of  two  names.  We  decided  that, 
aa  general  tlieories,  both  of  theso  are  erroneous ;  and  that,  although 
propositions  may  be  made  both  respecting  names  and  respecting  ideas, 
neither  the  one  nor  tlio  other  are  Iho  siibjuct-matter  of  ProjKwitions 
considered  generally.  We  then  examined  the  different  kinds  of  prop- 
ositions, and  we  found  that,  witli  the  exception  of  those  which  aro 
merely  verbal,  they  assert  five  different  kinds  of  matters  of  fact,  name- 
ly. Existence,  Order  in  Place,  Order  in  Time,  Causation,  and  Resem- 
blance ;  that  iu  every  jiroposition  one  of  these  five  is  either  affirmed,  or 
denied,  uf  some  fact  or  phenomenon,  or  of  some  object  tlie  unknown 
source  of  a  fact  or  phenomenon. 

In  dislingiushtng,  however,  the  different  kinds  of  matters  of  fact  as- 
serted in  propositioos,  wo  reserved  one  class  of  propositions,  which  do 
not  relate  to  any  matter  of  fact,  in  the  pmper  sense  of  the  term,  at  all, 
but  to  the  meaning  of  names.  Since  names  and  their  signification  are 
entirely  arbitrary,  such  propositions  nro  not,  strictly  S])oaking,  suscep- 
tible of  truth  or  falsity,  but  only  of  con&rmity  or  disconfonnity  to  usage 
or  convention ;  and  all  tlio  proof  they  arc  capable  of,  is  proof  of  usace ; 
proof  that  the  words  have  been  employed  by  others  in  the  accoptaiiun 
in  which  the  speaker  or  writer  desires  to  uso  them.  These  pronoeitions 
occupy,  however,  a  conspicuous  place  in  philosophy;  and  ihtrir  nature 
and  chuxact eristics  arc  of  as  much  importance  in  logic,  as  those  of  any 
nf  the  other  classes  of  propositions  previously  adverted  to. 

If  u)l  propositions  respecting  the  sii^ification  of  words,  were  aa  sim- 
ple and  unimportant  as  those  whicli  served  us  for  examples  when  ex- 
amining Hobbes'  theory  of  predication,  riz.,  thofle  of  whicli  the  subject 
ind  prodicalc  aie  proper  names,  and  which  assert  niily  ijiat  tliose  names 
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luotetl  by  ilio  word;  and  any  one  of  those  aitributas  taken  singly,  is 
odscniial  property  oi*  man. 
The  doctrinoa  which  prevented  the  real  meaning  of  Essences  frtxm 
being  understood,  not  havnnij  assviraod  80  nettled  a  shajje  in  the  time  of 
Aristotle  and  his  immediate  followers  as  was  aftei^wards  given  lo  thorn 
by  the  Reall-^ts  of  the  middle  njca,  we  iind  a  nearer  8pproa<-h  to  true 
views  of  the  subject  in  the  wiitings  of  the  ancient  iVristotolinns  than  in 
ilieir  more  modem  followers.  Porphyry,  in  bis  Itagoge,  approac}icd  bo 
near  to  ilie  true  conception  of  essences,  that  only  one  step  remained  to 
be  taken,  but  thia  step,  so  easy  in  appcorance,  was  reaerved  for  the 
Nominalists  of  modem  times.  By  altering  any  property,  not  of  die 
essence  of  the  thing,  you  merely,  according  to  Porphyry,  made  a  differ- 
ence in  it;  yon  made  it  a}^oiov:  but  by  altering  any  property  which 
was  of  its  easonce,  you  made  it  another  things  fiAAo.*  To  a  modem  ic 
is  obvious  that  between  the  change  whicli  only  makes  a  thing  different, 
and  the  change  which  makes  it  another  thing,  tlie  only  distinction  is 
that  in  the  ono  ca^e,  though  changed,  it  id  Ktill  culled  by  the  same  name. 
Thus,  pound  ice  in  a  mortar,  and  being  slitl  called  ice,  it  is  only  made 
iXXolov:  melt  it,  and  it  becomes  oAAo,  another  tiling,  namely,  water. 
Now  it  is  really  the  same  thing,  i.  e.,  the  same  particles  of  matter,  in 
both  cases;  and  yuu  cdhnot  so  change  anything  that  it  ehall  cease  to  be 
the  same  tiling  in  this  i^onsc.  The  identity  which  it  can  be  deprived 
of  ia  merely  that  of  the  name:  when  the  thing  ceases  to  bo  called  ice, 
it  becomes  another  thing,  its  csiiencc,  what  constitutes  ic  ice,  is  gone; 
wltilc,  po  long  us  it  conthmes  to  be  so  called,  nothing  is  gone  except 
some  of  its  accidents.  But  these  reflections,  so  easy  to  us,  would  liavo 
been  <ltHicult  to  persons  who  thought,  as  most  of  the  Aristotelians  did, 
thai  objecls  were  made  what  they  were  called,  that  ico  (for  instance] 
was  made  ice,  not  by  the  possession  of  certain  properties  to  which 
mankind  have  chosen  to  attach  that  numc,  but  by  participatir)n  in  the 
nature  of  a  certain  general  tuhstance,  called  Ice  in  general,  which  sub- 
stance, together  with  all  the  properties  that  belonged  to  it,  inhered  in 
every  individual  piece  of  ice.  As  they  did  not  consider  these  universal 
substances  to  be  attached  to  all  general  names  but  only  to  some,  they 
thtjught  tliat  an  object  borrowed  only  a  part  of  iu  properties  from  an 
uuiver:siil  sul>stancR,  and  that  the  rest  belonged  to  U  individually :  the 
fonnor  tliey  called  its  essence,  and  the  latter  its  accidents.  Tlie  scho 
lastic  doctrine  of  essences  long  sunived  the  theory  on  which  it  rested, 
that  of  the  existence  of  real  emitios  corresponding  to  general  terms; 
and  it  was  reserved  for  Tjocke.  at  the  end  of  the  seventeenth  century, 
to  convince  philosopliers  that  the  supposed  essences  of  classes  were 
merely  the  signification  of  their  names;  nor,  among  tho  signal  services 
which  that  gi-eat  man  rendered  to  philosophy,  was  there  one  more 
needful  or  more  valuable.! 


*  KnfldAou  uH  oi'v  ruaa  thu^nftll  vfloayivofthy  mi  irtpntov  iroiet  AXA'  ai  filv  KotvQ^ 
re  «o/ Miuf  (aifferenccj  in  the  occuleiital  properties)  ii?.}.oiov  TOioCctV  ai  di  iStairttTa, 
IdiSi^Tcnces  id  the  CMentiflt  pritpt'rticj)  wA?ji.— PoBril.,  Img..  cap.  ill.  • 

t  Fffw  among  ibe  srrat  names  in  philosoiihy  have  met  with  a  liarder  mmmirn  n{  justice 
Trotn  tho  pn>.vfnt  grmsnittOD  than  Locke;  theunqtii^stioned  [ovmler  of  the  atiulytic  phiio«- 
opliy  of  mind,  but  whOM  Uoctrlncs  Wi'ra  first  caticuluruil.  then,  whan  the  reaction  arrived, 
I  cabi  ofTby  the  prcvniiing  school  even  with  conliimeljr,  an<i  who  is  now  regarded  by  our  of 
!  condictins  pirtiPH  lit  philosophy  ns  an  apostle  of  horcsy  and  sophistry,  while  nmong 
I  whi>  fitiTl  BiHiLTO  10  Ibo  Bl*mUrd  whii-h  hn  nis«l,  Ihire  bn»  been  o  iLspoeitioo  in  latei 
( lo  haciifiro  hi*  rnputation  in  Isvor  of  llohbfr* ;  n  grrat  writer,  and  a  Rrvat  lliinkrr  foi 
ne,  but  inferior  to  Locko  not  only  in  »ober  judgment  but  even  in  profurKlity  and  on^i 
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Now,  OS  the  most  funiiliar  of  the  general  names  prcdicable  of  an 
object  usually  connotes  not  one  only,  but  several  attributes  ol'the  object, 
each  of  which  attributes  separately  iurms  also  tlie  bund  of  union  of  some 
cluss,  and  the  meaning  of  80mo  general  narac;  we  may  predicate  of  a 
name  which  connotes  a  variety  of  attribute!*,  another  name  which  ''on- 
tiotes  only  one  of  those  altribulcs,  or  Home  umaUcr  number  of  llicm  tJian 
all.  In  auch  coses,  the  universal  nffirmativc  proposition  wiU  be  true; 
since  whatever  possesses  the  whole  of  any  Pct  of  attributes,  must  po»- 
aess  any  port  of  that  some  set.  A  proposition  of  this  sort,  however, 
coiiveys  no  information  to  any  one  whu  previously  understood  llio  wbnla 
meaninc;  of  the  terms.  The  j>roj)Ositi(m8,  Every  man  is  a  corporeal 
being.  Every  man  is  a  liniig  creature.  Every  man  is  rational,  convey 
no  knowledge  to  any  one  who  was  already  aware  of  the  entire  meanine 
of'the  word  ma7i,  for  llic  meaning  of  the  word  includes  all  tliis :  and, 
chat  every  man  has  the  aUributes  connoted  by  all  lhei<e  prudicales,  ia 
already  asserted  when  he  is  called  a  moii.  Now,  of  this  nature  are  al] 
the  propositions  which  have  been  called  essential ;  they  are,  in  fact, 
identical  propositions. 

It  is  true  that  a  proposition  which  predicate*  any  attribute,  eTon 
tlioiigh  it  bo  one  implied  in  the  name,  is  in  most  cases  understood  to 
involve  a  tacit  assertion  that  there  exitU  a  thing  corresponding  to  the 
.name,  and  possessing  the  attributes  connoted  by  it ;  and  diis  unpUed 
assertion  may  convey  information,  even  to  those  who  understooa  the 
meaning  of  tho  name.  But  all  infunnation  of  this  sort,  conveyed  by 
ill  the  essential  propositions  of  which  man  can  be  made  the  subject,  ia 
included  in  the  assertion.  Men  exist.  And  this  assumption  of  real  ex- 
istence  is  after  all  only  the  result  of  an  imperfection  uf  language.  It 
arises  from  the  ambiguity  of  the  copula,  which,  in  addition  to  its  proper 
office  of  a  mark  to  show  that  an  assertion  is  made,  is  also,  as  we  hare 
(brmcrly  remarked,  a  concrete  word  connoting  existence.  The  actual 
existence  of  the  subject  of  tlie  proposition  is  therefore  only  apparently, 
not  really,  implied  in  tho  predication,  if  an  essential  one:  we  may 
say,  A  ghost  is  a  disembodied  spii-ii,  without  believing  in  ghosts.  Put 
an  accidental,  or  non-essential,  afiirmation,  does  imply  tlic  real  exist- 
ence of  tlie  subject,  because  in  the  case  of  a  non-existent  subject  there 
is  nothing  for  tho  proposition  to  assert.  Such  a  proposition  as,  Tho 
ghost  of  a  murdered  person  haunts  the  couch  of  the  murderer,  can 
only  have  a  meaning  if  understood  as  implying  a  belief  in  ghosts;  for 
since  tho  signification  of  the  word  ghost  implies  nothing  of  the  kind, 
the  spoaker  either  means  nothing,  or  means  to  assert  a  thing  which 
he  wnshes  to  be  believed  really  to  have  taken  place. 

It  will  bo  hereafter  seen  that  when  any  important  consequences 
seem  to  follow,  as  in  mathematics,  from  an  essential  propositioTi,  or,  in 
iXhcr  words,  from  a  proposiiiun  involved  in  the  meaning  of  a  name, 
what  they  really  flovp  from  is  the  tacit  assumption  of  the  real  existence 

iial  g«Ili1]^  Locke,  tho  mo»l  rondid  of  philosophcri.  and  one  whotc  spoculalion*  bear  on 
tvcry  Kuhiect  the  ulrongMl  inniks  oi  Inivjng  bopn  wrought  out  Trom  the  matrtiaU  of  hi* 
own  mintf,  ha«  )»er\  niuilak<^n  Tor  an  unworthy  (>Ugithsl,  while  Ilubbt's  hofi  hn-n  rKtoIlo) 
u  having  anticipntcl  mnny  of  his  leading  tloctnncs.  He  did  anticipate  manv  of  thi^m,  find 
theprcwnt  u  an  instance  in  wliai  manner  it  wa«  K^^norally  done.  They  botn  rejectPti  the 
•eholMtic  doctrine  of  r'srncca :  but  Locke  undpn»t'X)H  and  explainod  What  thesp  ttiippoaed 
psscncca  rca  lly  were  ;  Hohhea,  iivstead  of  eitiUtning  the  diatinrtmn  liotwiteii  euM'titinl  and 
tccidentnl  |)r(inT'tti<^,  anil  tMMWMn  esaeniinl  and  acoidentkJ  [>rt>[K)nUon]i,  juinpH)  tiv^r  it, 
and  gavfi  »  ilefinilion  whicli  auits  at  moat  oulj  eauntlal  propoiiittaiia,  and  acarcely  thnMn.  u 
ilip  df  finiiton  o(  Propoatiion  in  general. 
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of  ike  olyecl  no  namod.  Apart  from  this  assumpiion  of  real  uxistcnce, 
the  class  of  proposiciom  in  whicb  the  prcdicaLe  xa  of  tho  essence  of  the 
aubject  (that  is,  ia  which  the  predicate  counolud  tho  whole  or  part  of 
what  the  subject  connotes,  but  nothing  besides),  answers  no  purpose 
but  that  of  unfolilin?  tlie  whole  or  Aome  part  of  the  tnoauiug  ot  the 
name,  to  those  who  did  not  previously  know  it.  Accordingly,  the  moat 
useful,  and  in  strictness  the  only  ujKiful,  kind  of  cifsentiol  propositions, 
«re  Definitions:  which,  to  be  complete,  should  unfold  the  whole  of 
what  is  involved  iu  the  meoniug^  of  the  word  defined ;  that  is  (when  tl 
is  a  coonotative  word),  the  whole  of  what  it  connotes.  In  defining  a 
name,  however,  it  is  not  Uitual  to  speciiy  its  entire  counotution,  but  so 
much  only  as  is  suQicieni  to  mark  out  the  objects  usually  denoted  by 
it  ii*om  all  otlier  known  objects.  And  somciiraes  a  merely  accidental 
properly,  not  involved  in  tho  moaning;  of  the  name,  answers  this  pur- 
pose equally  well.  The  various  kinds  of  definition  xvliich  these  dis- 
tinctions give  rise  to,  and  the  purposes  to  which  they  are  respectively 
subscrvitiut,  will  be  minutely  considered  in  the  proper  place. 

§  3.  According  to  tho  above  view  of  essential  propositions,  no  prop 
usition  can  be  reckoned  such  which  relates  to  an  individual  by  name, 
thai  is,  in  which  the  subject  is  a  proper  name.  Individuals  have  no 
essences.  When  the  schoolmen  talked  of  tho  essence  of  an  indisadual, 
they  did  not  mean  the  properties  implied  in  Its  niune,  for  the  names 
of  iudividuaU  imply  no  properties.  They  retfarded  as  of  the  essence  of 
an  individual  whatever  was  of  tho  essence  of  the  species  lit  which  they 
wore  accustomed  to  place  that  individual;  t.  e.,  of  the  class  to  which 
it  was  most  familiarly  referred,  and  to  which,  therefore,  they  conceived 
that  it  by  nature  belonged.  Thus,  because  the  proposition,  Man  is  o 
rational  being,  was  an  essential  proposition,  they  allinned  the  cumo 
thing  of  the  proposition,  Julius  Caesar  is  a  rational  being.  This  fol- 
lowed very  naturally  if  genera  and  species  were  to  be  con.<iderod  as 
entities,  distinct  liom,  but  inhering  in,  tho  individuals  composing  tliom. 
If  man  was  a  substance  inhering  in  each  individual  man,  the  essence  of 
man  (whatever  that  might  mean),  was  naturally  supposed  to  accom- 
pany it ;  tu  inhere  in  John  Thompson,  and  form  the  common  essence 
of  Thompson  and  Julius  Cueaar.  It  might  then  be  fairly  said,  that  ra- 
tionality, being  of  the  essence  of  Man,  was  of  the  essence  also  of 
Thompson. .  But  if  Man  allogetlier  be  only  the  individual  men  and  a 
name  bestowed  upon  them  in  conscitucnce  of  certain  common  proper- 
ties, what  becomes  of  John  Thompson's  e»scnce  ? 

A  fundamental  error  is  seldom  expelled  from  philosophy  by  a  single 
victory.  It  retreats  slowly,  defends  every  incli  of  ground,  and  ofUjn 
retains  a  footing  in  some  remote  fastness  aflcr  it  has  been  driven  fbom 
the  open  country.  The  essences  of  individuals  were  an  unmeaning 
figment  arising  from  a  nusapprchension  of  the  essences  of  classes,  yet 
even  Locke,  when  he  cxtiipated  the  parent  error,  could  not  shake 
Iiirasclf  free  from  that  which  was  its  fruit.  Ho  distinguished  two  sorts 
of  essences,  Real  and  Nominal.  His  nominal  csacncca  were  the  es- 
sences of  classes,  explained  nearly  as  wc  have  now  explained  them. 
Nor  is  anytldng  wanting  to  render  the  third  book  of  Locke's  Essay  a 
nearly  perfect  treatise  on  the  connotation  of  names,  except  to  free  its 
languttgo  from  tlie  aseumprion  of  wliat  arc  called  Abstract  Idcsas,  which 
imfortunately  is  involved  in  the  phra»i«ology,  although  not  nocessarily 
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connected  wilhtl.e  thoughts,  coutaiuod  in  tliat  iramortol  Third  Book.^ 
But,  boitidea  nominal  essences,  he  adiniited  real  tjesences,  or  essence 
of  individual  objects,  which  he  euppoeod  to  be  the  causes  of  the  eensiH 
ble  pi-onerlie»  of  tbo»e  objects.  We  know  not  (said  he),  what  th 
are  (and  this  acknowledgment  rendered  the  fiction  comparativoly  in-' 
nocuouH) ;  but  if  we  did,  we  could,  from  them  alone,  demonstrate  the 
f>en»ilde  pro|iertiea  of  ilio  object,  es  liie  properties  of  the  triangle  are 
dcn^rinstratcd  from  the  definition  of  the  triangle.  1  ahull  buvc  occasion 
to  revert  to  tliis  theory  in  treating  of  Dcmuni^trotion,  and  of  the  con- 
ditions under  which  one  property  of  a  thing  admiifi  of  being  dcmon- 
sti^ted  from  another  pn)pcrty.  It  is  ejiough  here  to  remark  that 
according  to  ihin  definition,  tiio  real  essence  of  an  object  has,  in  the 
progiesa  uf  physics,  come  to  be  conceived  as  nearly  equivalent,  in  tlie 
case  of  bodie«,  to  their  corpuscular  structure  :  M'hot  it  ia  now  supposed 
to  mean  in  the  case  of  any  other  entitieB,  1  would  not  take  upon  my- 
self  to  define. 

I  4.  An  essential  proprwition,  then,  is  one  wliich  is  purely  verba]  t^H 
v.-hich  nsscits  of  a  thing  under  a  particular  name,  only  uiiat  is  Assertedl^^H 
of  it  in  the  fact  of  calling  it  by  that  name ;  and  which  iheroforo  oiiheT^* 
gives  no  information,  or  gives  it  i-especiing  the  name,  not  the  thing. 
Non-essential,  or  accidental  propositions,  on  the  conti-ary,  may  be  called 
Keal  I'ropoaitioiis,  in  opposititm  to  Verbnl,  Tliey  predicate  <if  a  thing, 
some  fact  not  involved  in  flie  signification  of  the  name  by  which  the 
prr*]>osition  rtpeaks  of  it;  some  attribute  not  connoted  by  that  name, 
Sucli  are  all  jiropofiitions  concerning  things  individually  designated, 
and  all  general  or  particular  propositions  in  which  the  predicate  con- 
notes any  attribute  not  connoted  by  the  subject.  All  these,  if  true,  add 
to  our  knowledge:  tliey  convey  inforraalion  not  already  involved  in  tha 
nanie8  employed.  When  I  am  told  that  all,  or  even  that  some  objeels, 
which  have  certain  qualities,  or  which  stand  in  certain  reUlions.  have 
also  certain  other  quoliliee,  or  stand  in  certain  other  relations,  I  loam 
from  this  propositinn  a  new  fact;  a  fact  not  included  in  my  knowledge 
of  tlie  niouiitng  of  the  words,  nor  even  of  the  existence  of  Tilings 
answering  to  llie  signification  of  those  words.  It  is  this  class  of  prupo- 
sitions  only  which  are  in  themselves  instructive,  or  from  which  any 
instructive  propositions  c^n  be  inferred^ 

Notliing  has  jirobably  contributed  more  lo  the  opinion  io  commonly 
prevalent  of  the  futilitj*  of  the  school  logic,  than  the  circumstance  that 
almost  all  the  examples  used  in  the  common  school  books  to  i11u.stTate 
tlic  doctrines  of  predication  and  of  the  syllogism,  consist  of  essential 
propositions.  TheJ^  were  usually  taken  either  from  the  branches  or 
from  the  main  tnmk  of  tlie  Predicamental  Tree,  which  included  nothing 
but  what  was  of  the  oinence  of  tlio  species  :  Omne  corpvs  est  subnittfitia^ 
Omtit'  anhnnl  eat  corj^m,  Omnia  homo  fst  corpusy  Omni*  homo  e$t  ani- 
mal, Omnia  homo  fit  rationalis,  and  so  forth.     It  is  far  fiom  wonderfiil 

•  The  nlwnys  acat^  and  often  profound  Author  of  An  Chitline  a/  Scnalah^  {Mr.  D.  H. 
Smart)  jiistlv  anT«,  "  Locke  will  be  much  more  intellifftldc  if,  in  the  msjont j  pf  places,  Ms 
mbititiito  '  tiie  knowledge  of  for  whnt  he  mllii,  *  thf  idea  of' "  (p.  10).  Amung  Ltio  nianjr 
cn(ici^:ii9  ujxin  Locke's  u«e  of  the  word  Idea,  lliis  is  Ihr  od)t  one  wUich,  at  it  i\potn  tO 
mc,  precisely  hits  the  mark;  nnd  I  qiiute  it  fut  the  adfliticmnl  reason  that  it  precisely  ei- 
preasea  the  point  of  difTi-renre  rpKpi'ciuiif  ihe  import  of  Propositions,  between  my  vmw  and 
Wbnl  t  have  callcil  the  Conceptuuliftt  rieur  of  lliem.  Where  a  CoticoptuftUsI  uivs  that  • 
uanic  or  a  propontion  cjpnu>aej(  our  Idea  of  a  thinK.  I  stioiUJ  generally  wy  (meicad  o(  out 
Idea)  our  KDOwt«lce,  or  Bi^bcf,  troneeming  the  thing  itself. 
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that  tho  syllogistic  art  should  Imve  boon  thought  to  be  of  no  use  in 
aasbting  conuct  reasoning,  ivhc-n  almost  die  only  prupnsifion.H  tvhicli, 
m  the  haiuU  of  its  proffjued  tcachera,  it  wns  employed  tn  pmve,  xveie 
Buch  afi  every  ouo  assented  to  witliout  proof  the  momont  he  rompro* 
heiidcd  iho  meiininE;  of  ilie  word^:  aud  stood  exactly  on  a  level,  in 
point  of  evidence,  with  the  premises  from  which  tliey  were  di-awu.  I 
have,  tlicrcfore,  throughout  this  work,  studiously  avoided  the  employ- 
ment of  cssentiul  propositions  as  examjiIcA,  except  where  the  nature  of 
the  principle  to  bo  illiwirnied  Bpecifically  reipiired  them. 

§  5.  With  rospoct  tu  propositions  which  do  convey  uiiijrmalion, 
which  assert  something'  ofa  1  hinnj,  under  a  name  that  does  not  already 
presuppose  what  is  about  to  be  asserted,  there  are  two  different  aspecta 
m  wliich  these,  or  rather  such  of  them  as  arc  t^enemi  propofitions,  may 
be  considered  :  we  may  eitlier  look  at  Uiera  as  portions  of  specula- 
tive truth,  or  as  memoranda  for  practical  use.  According  aa  we  con- 
sider propositions  in  one  or  the  other  of  these  lights,  ihcir  inijKnt  may 
b©  conveniently  expressed  in  one  or  in  the  other  of  two  fonnulas. 

According  to  tlie  formula  which  wo  have  hitherto  erajiloyed,  and 
which  is  best  adaptc<l  to  express  tho  import  of  the  prrtpoiilion  as  a 
portion  of  our  theoretical  knowledge,  All  men  arc  mortal,  means  that 
the  attribuios  of  man  arc  always  accompanied  by  tho  attribute  mor- 
tality :  No  men  are  gods,  meaiu  that  the  attributes  of  man  are  never 
acoorapanicd  by  the  attributes,  or  at  least  never  by  all  the  attributes, 
of  a  god.  But  when  the  proposition  is  considered  as  n  memorandum 
for  practical  use,  wc  shall  find  a  dilTorent  mode  of  expressing  the  same 
meaning  bettor  adapted  to  indicate  the  office  which  tho  proposition 
performs.  The  practice  use  of  a  proposition  is  to  apprise  or  remind 
us  what  we  have  to  expect  in  any  mdividual  case  which  comes  within 
tho  assertion  contained  in  ihe  proposition.  In  reference  to  this  pur- 
pose, the  proposition,  All  men  are  mortal,  means  that  tho  attributes  of 
man  are  vvidenrc  oJ\  arc  a  mark  ttf,  mortality ;  an  intlicaiion  by  which 
tho  presence  of  that  attribute  is  made  manifest.  No  men  ana  gods, 
moans  that  the  attributes  of  man  are  a  mark  or  evidence  thai  some  or 
all  of  tho  attributes  of  a  god  are  not  there ;  that  where  the  former  are, 
we  need  not  expect  to  find  the  latter. 

These  two  forms  of  expression  are  at  bottom  equivalent;  but  the 
one  points  the  attention  more  directly  to  what  a  proposition  means,  the 
latter  to  the  manner  in  which  il  is  to  be  used. 

Now  it  is  to  be  observed  that  Reasoning  {the  subject  to  which  wu 
arc  next  to  proceed)  is  a  process  into  which  propositions  enter  not  as 
ultimate  results,  but  as  means  to  tho  establishment  of  other  proposi- 
tions. Wo  may  expect,  therefore,  that  the  mode  of  exhibiting  tlio 
import  of  a  general  proposition  which  shows  it  in  its  application  to 
practical  use,  will  best  express  the  fimction  which  propositions  per- 
form in  Reasoning.  And  acconlingly,  in  the  theory  of  Reasoning,  the 
mode  <»f  viewing  the  subject  wluch  considers  a  Proposition  as  asserting 
that  one  fact  or  phenomenon  is  a  mark  or  evidence  of  another  fact  or 
phenomenon,  will  bo  found  almost  indispensable.  For  tlie  puqiosos 
of  that  Theory,  tho  best  mode  of  defining  the  import  of  a  proposition 
is  not  the  mode  which  shows  tho  mot^t  clearly  what  it  is  in  ilpelf,  but 
thait  which  most  distinctly  suggests  the  manner  in  which  it  may  1x2 
made  arai'sble  for  advancing  from  it  to  other  prop4>sitiotift. 
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CHAPTER  VU. 

OP  TBB  NATl'RE  OP  CLASSIFICATION,  ASD  THE  FIVE  PBCDICABLES 

§  1.  Ix  examining  into  rhcnatt.re  of  general  propositions,  we  haT« 
advertctl  much  loss  than  is  usual  with  Logicians,  to  cho  ideas  of  a 
Class,  and  Cla8&i6cation;  ideas  which,  since  the  Koalist  docnino  of 
Greneral  Substances  went  out  of  vogue,  liave  formed  iho  baflia  of  almost 
ever)'  attempt  at  a  pliilosophicftl  ilieory  of  general  terms  antl  general 
propositions.  We  have  considered  general  name«  as  having  a  mean- 
ing, quito  independently  of  their  being  the  names  of  classes.  That 
circumstance  is  in  tmth  noridenlal,  it  being  wholly  immaterial  lo  the 
signification  of  the  name  whether  tiierc  arc  many  objects  or  only  one 
to  which  ic  happens  to  be  applicable,  or  whether  there  bo  any  at  nil 
God  is  as  much  a  general  term  to  the  Christian  or  the  Jew  as  to  tbe 
Polytheist ;  and  dragon,  hippugriflf,  cbimera,  mermaid,  ghost,  ore  as 
much  so  as  if  real  objects  existed,  corresponding  to  those  names. 
Svery  name  the  eignilication  of  which  is  constituted  by  attributes,  is 
potentially  a  name  of  an  indefinite  number  of  objects  ;  but  it  needs 
uoc  be  actually  the  name  of  any;  and  if  of  any,  it  may  be  the  name  of 
only  one.  Aa  soon  as  we  employ  a  name  to  connote  attributes,  the 
^iugs,  bo  tliey  more  or  fewer,  which  happen  to  possess  those  attri- 
butes, are  constituted,  ipsoj(u-(o,  a  class,  nut  in  predicating  tlie  name 
we  predicate  only  the  attributes ;  and  the  fact  of  belonging  to  a  class 
does  not,  in  ordinary  cases,  come  into  view  at  all. 

Altliongli,  however,  Predication  does  not  presuppose  Classifi cation, 
and  although  the  Oieory  of  Names  and  of  Propositions  is  not  cleared 
up,  but  only  encumbered,  by  intruding  the  idea  of  classitication  into 
it,  there  ia  nevertheless  a  close  connexinn  between  Classificalion;  and 
the  emi)loyment  of  General  Names.  By  every  general  name  whicb 
we  introduce,  we  create  a  class,  if  there  be  any  existing  tbtngs  to 
compose  it;  that  is,  any  Things  corresponding  to  the  signification  of 
the  name.  Classes,  therefore,  mostly  owe  their  existence  to  general 
language.  But  general  language,  also,  though  that  is  not  tlie  most 
common  cose,  sometimes  owes  its  existence  to  classes.  A  gcneraJ,  | 
which  is  as  much  as  to  say  a  significant,  name,  is  indeed  mostly  intro- 
duced  because  we  have  a  signification  to  express  by  it;  because  we 
need  a  word  by  means  of  which  to  predicate  the  attributes  which  it 
connotes.  But  it  is  also  true  that  a  name  is  sometimes  introduced  be- 
cause we  have  found  it  convenient  to  create  a  class ;  because  we  have 
thought  it  nselul  fur  the  regulation  of  our  mental  operations,  that  a 
certain  group  of  objects  should  be  thought  of  together.  A  naturalist, 
for  pui-poses  connected  with  bis  particular  science,  sees  reason  to  dis- 
tribute the  animal  or  vegetable  creation  into  certain  groups  rather 
ihan  into  any  others,  and  he  requires  a  name  t<t  bind,  as  it  were,  each 
of  lus  groups  together.  It  muMt  not,  however,  be  supposed  that  such 
names,  when  introduced,  differ  in  any  respect,  as  lo  their  mndo  of  sig- 
nification, from  other  connotative.  names.  The  classes  which  they  de- 
note are,  as  much  as  any  other  classes,  constituted  by  certain  common 
attributes  ;  and  their  names  arc  significant  of  those  attributes,  and  o' 
nothing  else.  The  names  of  Cuvier's  classes  and  orders,  Pianti- 
ip-atUa,  Digitigrade^^  &c.,  are  as  mach  the  expression  of  attributes,  as 
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^thufid  names  had  nrocedecl,  itmlcad  of  growing  out  of,  bis  Classifica- 
tion of  Animals.  Tho  only  peculiarity'  of  tlie  case  Ls,  that  ihe  conve- 
nience of  cla-Hsificadon  was  here  the  primary  motive  for  introilucing  the 
names ;  while  in  other  cases  the  name  is  introduced  as  n  means  of 
predication,  and  tlie  formation  of  a  class  denoted  by  it  is  only  an  indi 
rect  consequence. 

Tbc  principles  which  ought  to  regulate  Classificaiion  b»  a  logiciU 
process  tjuhservicnt  to  tlio  investigation  of  truth,  cannot  bo  discussed  to 
any  purpose  until  a  much  later  stigo  of  our  inquiry.  But,  of  classifi- 
cation oa  resulting  fi*ora,  and  implied  in,  the  fact  of  cmplt  tying  general 
language,  wo  camiot  forbear  to  treat  here,  witliout  leaving  the  theory 
of  general  names,  and  of  their  employment  in  oredication,  mutdatod 
and  formless. 

§  2.  This  portion  of  tho  theory  of  genei*al  language  is  tho  subject  ol 
what  is  termed  the  dnctrine  of  the  Predicables ; — a  set  of  distinctions 
handed  down  from  Aristotle  and  his  follower,  Porphyry,  many  oi* 
which  have  taken  a  firm  root  in  scientific,  and  some  of  them  even  in 
popidar,  phraseology.  The  Prodicablcs  aro  a  five-fold  division  of  Gen- 
ei'al  Karnes,  not  grounded  as  usual  upon  a  difference  in  their  mean- 
ing, that  i»,  in  tho  attribute  which  thoy  connote,  but  upon  a  difference 
in  the  kigd  of  class  which  llioy  Jcnote.  We  may  preaicntc  of  a  tiling 
five  difierent  varietioa  of  class-name: — 

A  genu*  of  the  thing         [yevo^). 

A  species  {dSoe). 

A  differentia  [Aia^topa). 

A  proprium  (Mt^y). 

An  accid-ens  [trvjjfiefiTjK^^)* 

It  is  to  be  remarked  of  these  distinctions,  that  they  express,  not 
what  tho  predicate  is  in  its  own  meaning,  but  what  relation  it  bears  to 
the  subject  of  which  it  happens  on  the  particular  occasion  to  be  predi- 
cated. There  are  not  some  names  which  are  exclusively  genera,  and 
others  which  are  exclusively  species,  or  differentiae ;  but  the  some 
name  is  referred  to  one  or  another  Predicablo,  according  to  the  Bub- 
joct  of  which  it  is  predicated  on  the  particular  occasion.  Anitnai,  for 
instance,  ia  a  genua  with  respect  to  Man,  or  John ;  a  species  >vith  re- 
spect to  Substance  or  Being.  Rectangular  is  one  of  the  Differentia  of 
a  geometrical  square  :  it  is  merelv  one  of  the  Accidentia  of  the  table 
on  which  I  am  writing.  The  words,  genus,  species,  &c.,  are  therefore 
relative  terms ;  they  are  name^  applied  to  certain  predicates,  to  ex- 
press the  relation  between  them  and  some  given  subject :  a  relation 
grounded,  as  we  shall  see,  not  upon  what  the  predicate  connotes,  but 
ipon  the  class  which  it  denotes,  and  upon  the  place  which,  in  some 
given  classification,  that  class  occupies  relati^'ely  to  the  particular 
subject. 

§  3.  Of  these  five  names,  two,  Gontts  and  Species,  are  not  only  tisad 
by  naturalialfl  in  a  technical  acceptation  not  precisely  agreeing  with 
their  philosophical  meaning,  but  have  also  acquired  a  popular  accep- 
tation, much  more  general  than  either.  In  this  popular  sense  any  two 
classes,  one  of  whicji  includes  the  whole  of  tho  other  and  more,  mav 
bo  called  a  Genus  and  a  .Species.  Such,  for  instance,  are  Animal  and 
Man  ;  Man  and  Mathematician.  Animal  is  a  genus  ;  Man  and  Bi  utf* 
T. 
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arc  its  iwti  ppcclra;  or  we  may  divide  it  into  a  greater  number  ol 
species,  as  nuiii,  lw>r!ie,  dog.  Sic.  B'tpcd,  or  twO'footed  ammal,  may 
aUu  bo  considcrod  u  |L;unus,  oi  wliirti  man  and  bird  »re  two  »pcci«j. 
Taile  \a  a  cfciius.  of  wliicli  Bweel  tasie,  sour  taste,  salt  tnsic,  «kc.,  are 
species.  Vtrtnc  is  a  genus  ;  justice,  prudence,  courage,  fortitude, 
generosity,  Sci:.,  art?  its  species. 

The  same  class  which  is  a  guiiud  with  reference  to  tlie  sub-cltisses 
"r  species  included  in  it,  may  be  itself  a  species  with  reference  to  a 
more  comprehensive,  or,  ns  it  is  oficn  called,  a  superior,  genus.  -Mati 
is  a  species  with  reference  tu  animal,  but  a  genus  with  reference  to 
tho  species  mathematician.  Animal  is  '  a  genus,  di\'ided  into  two 
species,  man  and  bruto;  but  animal  is  also  a  species,  which,  with 
another  species,  vegetable,  makes  up  the  genus,  organized  being. 
Biped  is  a  genus  with  reference  to  inan  and  bird,  but  a  species  with 
respect  to  the  8u|M?rior  genu»,  animal.  Taste  is  a  genus  divided  into 
sjwcies,  but  nho  a  species  of  ilio  genus  sensation.  Virtue,  a  genus 
\vith  reference  to  justice,  temperance,  fcc,  is  ono  of  the  species  of  the 
genus,  mental  quality. 

In  tills  popular  sense  the  words  Genus  and  Species  have  pa 
into  cummoit  di&couiao.  And  it  shoulil  be  olwen*ed  that,  in  ordinary' 
parlance,  not  the  name  of  the  class,  but  the  cla-ss  itself,  is  said  to  be 
the  genus  or  species;  not,  of  course,  the  class  in  the  sens^  of  eac 
individual  of  thai  class,  but  the  individuals  collectively,  considered  i 
an  aggregate  whole  ;  the  names  by  which  the  class  is  dei»ignatcd  being 
then  called  not  the  genus  or  specicB,  but  tlie  generic  or  specific  name. 
And  this  is  an  ndmissihlo  fi»rm  of  exjtression ;  nor  is  it  of  any  import- 
ance whicli  of  the  two  modes  of  speaking  wo  adopt,  pro\-idcd  the  real. 
of  «iur  language  is  consistent  with  it ;  but  if  we  call  the  class  itself  xY 
genus,  wo  must  not  talk  of  predicating  the  genus.  We  predicate 
man  the  name  mortal ;  and  by  predicating  the  name,  wo  may  bo  said, 
in  an  intelligible  sense,  to  predicate  what  the  name  expresses,  the 
attribute  mortality;  but  in  no  allowable  sense  of  the  word  predication 
do  we  predicate  of  man,  the  c/a«  mortal.  We  predicate  of  him  the 
fact  o{befonging  to  the  class. 

By  the  ATisuiielian  logicians,  the  terms  genua  and  species  were 
ii'=fjd  in  a  more  restricted  setise.     They  did  not  admit  overy  claaa 
which  could  be  divided  into  oilier  clasaea  lo  bo  a  genus,  or  every  claa 
which  could  be  included  in  a  larger  class  to  be  a  species,     Animi 
was  by  them  cousidered  a  genus  :   anil   man  and  bnito  co-ordinate' 
species  under  that  genus:  bi}>rt}  would  not  have  been  admitted  to  be 
a  genus  with  reference  to  man,  but  a  jfrojfrium  or  accidcns  only.     It 
was  requisite,  according  lo  tlieir  theory,  that  genus  and  siiecica  should 
he  of  the  PMencc  of  the  subject.     Animal  was  of  the  psaei»ce  of  man ; 
hfpctl  was  not.     And  in  every  rlast<ifi cation  they  considered  some  ono 
class  as  the  lowest  or  infima  species;  man,  for  instance,  was  a  lowest 
species.     Any  further  divisinns  into  which  the  class  niight  be  capable 
of  being  brr»ken  down,  as  man  into  white,  black,  and  rod  man,  or  into 
priest  and  layman,  they  did  not  admit  to  be  8j>cries. 

It  has  been  seen,  however,  in  the  preceding  chapter,  that  the  dis- 
ttiK-tion  between  the  essence  of  a  clasH,  and  the  attributes  or  properties 
which  are  not  of  its  essence, — a  distinction  which  has  given  occasion 
to  so  much  abstnise  speculation,  and  to  which  so  mysterious  a  churac* 
tnr  was  formerly,  and  by  many  writers  is  still,  attached, — amounts  tm 
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nnthing  more  than  iho  diScronce  between  those  attributes  of  the  class 
which  are,  and  those  which  are  not,  involved  in  the  sigfnincotion  of  the 
chiss-name.  Aa  applied  lo  individuals,  the  word  EsKcnce,  wc  found, 
has  no  meanini^,  except  in  connexion  wilh  the  exploded  tenets  of  the 
Realists ;  and  wliat  the  schoolmen  chose  to  call  tlie  ettoence  of  an  indi- 
vidual, wnH  Kimply  the  eaaence  of  the  class  to  which  that  individual 
was  most  farailiarly  referred. 

la  there  no  difference,  then,  except  this  merely  verbal  one,  between 
the  classes  whicli  the  schoolmen  admitted  to  be  genera  or  species,  and 
t}iosc  to  which  they  refused  the  title  I  Is  it  an  error  to  reg^d  some  of 
the  differences  whicli  exist  amoncf  objects  as  differences  in  kind  {^enert 
or  specie),  and  others  only  as  difTerencca  in  the  accidents  i  Wore  the 
schoolmen  ritfht  or  wron^  in  tfivinif  to  some  of  the  classes  into  which 
things  may  be  divided,  ttic  name  of  kindt,  and  considcrintr  others  as 
secondary  divisions,  grounded  upon  differences  of  a  comparatively 
superficial  nature  {  Examination  will  show  that  the  Aristotelians  did 
mean  somethtog^  by  this  distinclion,  and  something  important ;  but 
which,  being  but  indistinctly  conceived,  was  inadequately  expi-essed 
by  the  phraseology  of  essences,  and  by  the  various  other  modes  of 
speech  to  which  they  had  recourse. 

§  4.  It  is  a  fundamental  principle  in  togio.tliat  the  power  of  framing 
ola8se.8  is  unlimited,  as  long  as  tliere  is  nny  (even  the  smallest)  differ- 
ence to  found  a  distinction  upon.  Take  any  attribute  whatever,  and 
if  some  things  have  it,  and  others  have  not,  we  may  ground  upon  the 
attribute  a  division  of  all  things  into  two  classes  ;  and  wo  actually  do 
BO,  the  moment  we  create  a  name  which  connotes  the  attribute.  The 
number  of  possible  classe-i,  thcrefure,  is  boundless;  and  there  are  as 
many  actual  classes  (either  of  real  or  of  imat;iuary  things)  as  there  are 
general  names,  positive  and  negative  together. 

Uut  if  we  contemplate  any  one  of  the  classes  so  formed,  such  as  the 
class  animal  or  plant,  or  the  class  sulphur  or  phosplionis.  or  the  cloaa 
white  or  red,  and  consider  in  what  particulars  tlio  mdividuals  included 
in  the  class  differ  from  those  which  do  not  come  within  it,  we  find  a 
very  remarkable  diversity  in  this  respect  between  some  classes  and 
othurs.  There  are  some  clussea,  the  things  contained  in  wliich  diffor 
from  other  things  only  in  ccitoin  particulars  which  may  be  numbered ; 
while  others  differ  in  more  than  can  be  numbered,  more  even  than  we 
need  ever  expect  to  know.  Some  classes  have  little  or  nothing  in 
common  to  characterize  them  by,  except  precisely  what  is  connoted 
by  the  name  :  white  things,  fur  example,  are  not  distinguished  by  any 
common  properties  except  whiteness  ;  or  if  they  are,  it  is  only  by  such 
sa  are  in  some  way  dependent  upon,  or  connected  with,  whiteness. 
But  a  hundred  generations  have  not  exhausted  the  common  properties 
of  animals  or  nf  plants,  of  sulphur  or  of  phosphorus ;  nor  do  we  suppose 
them  to  bo  exhaustible,  but  proceed  lo  new  observations  and  experi- 
ments, in  the  full  confidence  of  discovering  new  properties  whidi  were 
by  no  meann  implie<I  in  those  wc  previously  know,  Wliile.if  any  one 
were  to  propose  for  investigation  ihc  common  proj)erlie8  of  all  things 
which  arc  of  the  same  color,  tlie  same  shape,  or  the  some  specific 
gravity,  the  absurdity  would  be  palpable.  Wo  have  no  ground  to 
believe  that  any  such  common  properties  exist, except  such  as  maybe 
shown  to  bo  involved  in  the  supposition  itself,  or  to  oe  derivable  fron; 
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it  hy  some  law  of  causation.  It  appears,  iberefiire,  ihat  the  propertie* 
on  which  we  grouad  our  classes,  Bometimea  exhaust  all  that  tfao  claai 
has  in  common,  or  coatain  it  all  by  eome  mode  uf  implication ;  but  in 
other  instances  we  make  a  selection  of  a  few  properties  from  amonn 
not  only  a  greiitcr  number,  but  a  Dumber  inexhaustible  by  us,  and  tu 
which  as  wo  know  no  bounds,  they  may,  so  far  as  we  ore  cimcemed, 
be  regarded  as  infinite. 

There  is  no  impropriety  In  saying  that  of  these  two  classiiicaiiontf, 
the  one  answers  to  a  mucli  more  radical  distinction  in  the  thinga  tliem< 
eelrcs,  than  the  other  does.  And  if  any  one  even  chooses  to  &ay  that 
the  one  classification  is  made  by  nature,  the  other  by  us  for  our  ctinvc- 
nience,  he  will  bo  right ;  provided  ho  means  no  more  than  this — chat 
where  a  certain  apparent  diflbrence  between  things  (although  perhspa 
in  itself  of  little  moment)  answers  to  we  know  not  what  number  of  ^ 
other  differences,  pemiding  not  only  their  known  propertit?s  but  prop  ^ 
ertics  yet  undiscovered,  it  is  not  optional  but  imperative  to  recognl  ' 
tUis  difference  as  the  foundation  of  a  specific  distinction :  while,  on  tl__  , 
contrary,  diffcrcnccs  that  aro  merely  finite  and  determinate,  like  tho6« 
designated  by  Uio  words  white,  black,  or  red,  may  bo  disregarded  if 
the  purpo.so  for  which  the  cln.saiiicatum  is  made  doc$  not  require  atten- 
tion to  those  particular  properties.  The  differences,  however,  arc  made 
by  nature,  in  both  cases ;  while  the  recognition  of  those  differences  i 
grounds  of  classification  and  of  nainini^,  Is,  equally  in  both  co^es.  the  nc^ 
uf  man :  only  in  the  one  case,  the  ends  of  lai^age  and  of  classification 
would  be  subverted  if  no  notice  were  taken  of  the  difference,  while  in 
the  other  case,  the  necessity  of  taking  notice  of  it  depends  upon  the 
importance  or  unimportance  of  the  particular  qualities  in  which  the 
difference  happens  to  consist. 

Now,  these  classes,  distinguished  by  unkno\im  multitudes  of  prop*  j 
cities,  and  not  solely  by  a  few  determinate  ones,  are  the  only  classe 
wliich,  by  the  Aristotelian  logicians,  were  considered  aa  genera  Of 
species.  Differences  which  extended  to  a  certain  property  or  proper- 
ties, and  there  terminated,  they  considered  as  dificrcnccs  only  in  the 
accidcuU  of  things ;  but  where  any  cla^a  diflcred  from  other  things  by 
an  infinite  seriea  of  differences,  known  and  unknown,  they  considered 
the  distinction  as  one  of  kind,  and  spoke  of  it  as  being  an  essential 
difference,  which  is  also  one  of  the  usual  meanings  of  tliat  vague  ex- 
pression at  the  present  day. 

Conceiving  the  schoolmen  to  have  been  justified  in  dra^ving  a  broa^i 
Une  of  separation  between  these  two  kinds  of  classes  and  of  cla.ss-di»^' 
tinctions,  X  shall  not  only  retain  the  division  itself,  but  continue  to 
express  it  in  their  language.  According  to  that  language,  the  proxi- 
mate (or  lowest)  Kind  to  which  any  individual  is  referable,  is  called 
its  species.  Confonnably  to  this.  Sir  Isaac  Newton  would  be  said  to 
be  of  the  sjiecies  man.  There  aro  indeed  numerous  sub-classes  in- 
cluded in  the  class  man,  to  which  Sir  Isaac  No%\'ton  also  belongs;  aa» 
for  example,  Clirisfian,  and  Kttglishman,  and  Mathematician.  But 
tiieee,  though  distinct  classes,  are  not,  in  our  senso  of  the  term,  distinct 
ICinda  of  men.  A  Chrisliiui,  for  example,  differs  from  other  human 
beings  ;  but  he  differs  only  in  the  attribute  which  tho  word  expresses, 
aomoly,  belief  in  Christianity,  and  whatever  else  that  implies,  either  as 
jivolvcd  in  tho  fact  itself,  or  connected  ^inth  it  through  some  law  of 
cause  and  effccL    We  should  aevcr  think  of  inquiring  what  propertiea 
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ancooncctcd  with  Christiduity,  are  common  lo  all  Chiistiana  and  pe- 
culiar to  them  ;  white  in  regard  to  all  Men.  phyBiologists  are  perpetu* 
ally  carrying  on  such  an  inquiry ;  nor  is  tbe  answer  ever  likely  to  be 
completed.  Man,  therefore,  wo  may  bo  permitted  to  call  a  apecies; 
Cliristian,  or  Mathematician,  we  cannot. 

Note  here,  that  it  is  by  no  means  intended  to  imply  that  there  may 
not  be  different  Kinds,  or  logical  species,  of  man.  The  varioua  races 
and  tempcraraeuts,  the  two  sexes,  and  even  the  varioua  agea,  may  be 
diflerencca  of  tcind,  within  our  moauiug  of  the  term.  I  say,  tliey  may 
ho ;  I  do  not  say,  they  are.  For  in  the  proprcaa  of  physiolo^  it  may 
be  mado  out,  that  the  differoncea  which  dlstingiiisn  difleront  races, 
6CXCS,  &c.,  from  one  another,  follow  as  consccjuencea,  under  laws  of 
nature,  from  aomo  one  or  a  few  primary  differences  which  can  be  pre- 
cisely determined,  and  which,  as  tlie  phrase  ia,  account  for  all  the  reat. 
If  this  be  so,  these  are  not  distinctions  in  kind  ;  no  more  than  Chria- 
lian,  Jew,  Musaulman,  and  Pagan,  a  diiferonce  which  also  carriea 
many  consetjucncca  along  with  it.  And  in  this  way  cla^sca  arc  often 
mistaken  for  real  kinda,  wliich  are  aftei-warda  proved  not  to  bo  so. 
But  if  it  shall  turn  out,  that  the  differences  arc  not  capable  of  being 
nccounted  for,  then  man  and  woman,  Caucasian,  Mongolian,  and  No- 
gro,  &c,,  are  really  different  Kinds  of  human  beings,  and  untitled  to 
he  ranked  as  apeciea  hy  the  logician ;  though  not  by  the  naturalist. 
For  (as  already  hinted)  the  wort]  species  is  used  in  n  very  different 
signification  in  logic  and  tn  natuml  history*.  By  the  natnraUst^  organ- 
ized beings  are  never  eaid  to  bo  of  dinbront  species,  if  it  is  supposed 
tliat  they  could  possibly  have  descended  from  the  same  stock.  That, 
however,  is  a  sense  artificially  given  to  the  word,  for  the  technical  pur- 
poses of  a  particular  science.  To  the  logician,  if  a  negro  and  a  white 
man  difl'er  in  the  samo  manner  (however  less  in  decree),  as  a  horse 
and  a  camel  do,  that  i?,  if  their  differences  are  inexhaustible,  and  not 
referrible  to  any  common  cause,  they  are  different  species,  whetlicr 
they  are  both  descended  from  Noah  or  n»>l.  But  if  their  diffL-reiices 
can  all  be  traced  to  climate  and  habits,  they  aru  not,  in  the  logician's 
view,  spucificiilly  distinct.  , 

\Vlicn  the  injima  g/>cciin,  or  prnximnie  Kind,  to  which  an  individual 
belongs,  has  been  ascertained,  the  properties  common  to  that  Kind 
ancludo  necessarily  the  whole  of  the  common  properties  of  every  other 
real  Kind  to  winch  tlie  individual  can  bo  refrrrihle.  Let  ilio  individ- 
ual, for  example,  be  Socrates,  and  the  proximate  Kind,  man.  Animal, 
or  living  creature,  is  also  a  real  Kind,  and  ijicludea  Sor.nui-s ;  but  since 
it  likewise  includes  man,  or  in  other  words,  since  all  men  are  animals, 
the  properties  common  to  animals  form  a  portion  of  the  common  prop 
erties  of  the  sub-clo^,  man:  and  il*  there  be  any  class  which  includea 
Socrates  without  including  man,  that  class  is  not  a  real  Kind.  Let  the 
class,  for  example,  he  Jfat'nosai  ,•  lliat  being  a  class  which  includes 
Socratea,  without  including  all  men.  To  determine  whether  it  is  a 
real  Kind,  we  must  ask  ourselves  thia  question :  Have  all  flat-nosed 
animals,  in  addition  to  whatever  is  imidied  in  their  flat  noses,  any 
common  propertieej,  other  than  thoue  which  are  common  to  all  animolit 
whatever  l  If  they  had ;  if  a  ilat  nosse  were  a  mark  or  index  tn  an  in- 
definite number  of  other  peculiarities,  not  deducible  from  the  fi.»rmei 
by  any  o^ceitainable  law;  then  out  of  the  class  man  we  mi;;ht  cut  an- 
otfter  class,  flat-nosed  man,  which,  according  to  our  definition,  would 
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Ue  a  Kind.  Bui  if  wo  could  do  this,  mau  would  nt)t  be,  as  it  wa«  vh 
butoc-d  to  be,  tlie  proxiroatc  Kind.  Tbereforo  iJio  properties  of  the 
proximate  Kjud  do  comprehend  those  (whether  known  or  unknown) 
ol*  all  Other  Kinds  to  whicli  Uie  iiidiWduol  belongs ;  which  vrim  the 
poiut  wo  uiidertuuk  lo  prove.     And  hence,  every  other  Kind  wliich  ia 

()redicab]e  of  the  individual,  will  be  to  the  jiroxiinaie  Kind  in  the  re- 
ation  of  a  g^cuuB,  according  to  even  tlie  popular  acceptation  of  the 
terma  genua  and  species;  that  is,  it  will  be  a  larger  clofis,  including  it 
and  more. 

We  arc  now  able  to  fix  also  ibo  logical  meaning  of  tbese  lenna. 
Every  class  which  is  a  real  Kind,  that  ia,  which  is  di«lin^idhed  from 
all  other  classcfl  by  an  indetemiiiiaie  multitude  of  properties  not  deriv- 
able from  another,  is  either  a  genus  or  a  species.  A  Kind  which  \a  not 
divisible  into  i>ther  Kinils,  caJinot  be  a  genus,  because  it  bos  no  species 
under  it;  but  it  is  itself  a  species,  both  with  reference  to  tlie  tiidi- 
viduala  below  and  to  the  genera  above(Specie8  Pncdicabilis  and  Specie* 
Subjicibilis).  But  every  Kind  which  admits  uf  di\isiou  into  real  Kinda 
(aa  animal  into  quadruped,  bird,  Sec,  or  quadiuped  into  various  specicts 
of  quadnipeds)  is  a  genua  to  all  below  it,  a  species  to  all  genera  in 
which  it  is  itself  included.  And  here  we  may  close  this  part  of  tlie 
dieciissioa,  and  pass  to  tlie  three  remaining  predicablea,  I)ifierentia, 
Pruphum,  and  Accideua. 

§  5.  To  begin  with  Differentia.  This  word  is  corrclatiTe  with  Uie 
words  gcnuii  and  species,  and  as  all  agree,  it  signitlcs  the  attribute 
which  Jistingiiishes  a  given  species  from  every  other  species  of  tbc 
same  genus.  This  is  so  for  clear:  but  wAtch  of  the  distingutshing 
attributes  docs  it  signify?  For  wc  have  seen  that  every  Kind  (and  a 
species  must  be  a  Kind)  i.s  difflingiiished  fruni  other  Kinds  not  by  any 
one  attribute,  but  by  an  indermito  number.  Man,  for  instance,  is  a 
species  of  the  genuu  animal;  Rational  (or  rationality,  for  it  is  of  no 
consequence  whether  we  use  the  concvi>ie  or  the  absuact  form)  ia  i^en- 
erally  assigned  by  logicians  iis  tlie  Diflercntin;  ond  doubilesa  this 
attribute  series  the  purpf«e  of  distinction:  but  it  bos  also  been  ro 
marked  of  man,  that  he  is  a  cooking  animul;  the  only  animat  that 
drcesca  its  food.  This,  therefore,  is  unulher  of  ihe  altribuiea  by  which 
the  species  man  is  d).Htingiii»«ho4l  from  other  ajtecics  of  the  same  genus; 
would  tliis  attribute  ser\'e  etjually  well  for  a  diflereniia]  The  Aristo- 
telians say  No;  having  laid  it  down  that  the  diHerentia  roust,  like  tbc 
genua  and  species,  be  of  tlie  eajirnce  of  Uie  subject. 

And  hcrre  wo  lose  even  that  vestige  of  a  meaning  grounded  in  ibe 
nature  of  the  things  themselves,  which  may  be  supposed  to  bo  aitscbcd 
to  the  word  essence  when  it  is  said  that  gcntia  and  species  must  be  n| 
tlic  essence  of  the  thing.  There  can  be  no  doubt  that  when  the  school- 
men talked  of  the  csHenc«>s  of  things  as  opposed  to  tlieir  accidents,  tbey 
had  confusedly  in  view  the  distinction  between  differences  of  kind,  and 
the  differences  which  are  nrrt  of  kind  ;  ibey  meant  to  intimate  tJial 
genera  and  specjc-s  must  bo  Kinds.  Their  notitm  of  the  essence  of  a 
tiling  was  a  vaj^io  notion  of  a  somotbin^^  which  makes  it  what  it  \»,  *.  r., 
which  makea  it  tlie  Kind  of  thing  that  it  ia — whi(-h  causes  it  to  have  all 
that  variety  of  projit^rtics  wbicb  dlHtinguL<;h  its  Kind.  But  «licn  ibo 
matter  camu  to  be  looked  at  more  closely,  nobody  could  discover  what 
caused  ibe  tiling  to  kavo  all  tboae  propcrtios,  max  oven  that  there  woa 
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Hnyl!iuiL,r  which  caused  it  to  havo  thorn.  Lo<pci:ins,  huwcver,  nut  liking 
to  atliiiit  this,  and  being  unable  to  detect  \rhiit  made  the  thing  to  he 
what  it  was,  satisfied  tht-niBelveii  with  what  utade  it  to  bo  what  it  was 
callud.  Of  the  innumerabto  propertioa,  known  and  uuknu\vi),  that  arc 
common  to  the  cIobs  man,  a  portion  only,  and  of  course  a  verv  sroull 
portion,  are  connoted  by  its  name:  these  few,  however,  will  naturdlly 
nave  been  thus  distinguished  &um  the  rest  cither  for  their  ^'t^Hlci 
obviousness,  or  for  greater  supposed  importance.  These  propeilies, 
then,  wliich  \v;*re  connoted  by  the  name,  lo^cians  seized  upon,  and 
called  theui  llie  eseeuco  of  the  ^^pecioa;  and  not  stopping  there,  they 
allirined  ihem,  in  the  case  of  the  mjitna  specU:^,  to  be  the  eAsence  of  the 
iiMiindual  too;  fur  it  was  their  maxim,  that  the  tipec-ies  contained  the 
**  whnle  essence'*  of  the  thing.  Metaphysics,  tJiat  fertile  field  of  delu- 
sion propagated  by  language,  does  not  uHbrd  a  more  signal  instance  of 
such  deluaioiL.  On  this  account  it  was  that  rationality,  being  connoted 
by  the  name  man,  waa  allowed  to  be  a  dilfercntiauf  the  class;  but  the 
peculiarity  of  cooking  their  food,  not  beiug  connoted,  was  relegated  to 
the  class  uf  accidental  properties. 

The  dii;linction,  therefore,  between  Diflbrenlia.  Propnum,  and  Acci 
dens,  is  not  founded  in  the  nature  of  things,  but  in  the  connotation  of 
names ;  and  we  must  seek  it  there  if  we  wish  to  find  what  it  itu 

From  tho  fact  thai  the  genus  includes  the  species,  iu  otlier  words, 
dcn<MG6  Inoro  than  tlie  species^  or  is  predicablo  of  a  greater  number  of 
individuals,  it  Ibltows  that  the  Bpccics  must  counote  more  than  the 
genus.  It  mu^  connote  all  tho  attributes  which  tho  genus  connotes, 
or  there  would  be  nothing  to  prevent  it  from  denoting  indi\iduals  not 
ixLcluded  in  tho  genus.  And  it  must  connote  something  besides,  otlior* 
wise  it  would  include  the  whole  genus.  Animal  denotes  all  the  indi* 
riduaJs  denoted  by  man,  and  many  more.  Man,  therefore,  must  con* 
ooto  all  tliat  animal  connotes,  otherwise  there  might  be  men  who  were 
not  auimals  ;  and  it  must  connote  something  more  than  animal  connotes, 
otlierwiao  all  animaUi  would  be  men.  This  surplus  of  connotation — this 
which  tho  species  connotos  over  and  above  the  coimotation  of  tlic  genus 
— is  the  Dillerentia,  or  spocific  diSTerence ;  or,  to  slate  the  same  prop- 
osition in  otliei"  words,  tho  Differentia  ia  tliat  which  must  be  added 
to  tlio  connotation  of  the  genus,  to  complete  the  connotation  of  the 
species. 

The  word  man,  for  instance,  excluitively  of  what  it  connotes  in  com- 
mon with  animal,  also  connoios  rationality,  and  at  least  some  approxi- 
mation to  that  external  form,  which  wo  all  know,  but  which,  as  we 
have  no  name  for  it  considered  in  ibtolf,  we  are  content  to  ctUl  the 
human.  The  difi'erentia,  or  specific  difference,  therefore,  of  man,  as 
referred  to  the  genus  animal,  is  that  outward  form  and  the  possession 
of  reason.  The  Aristulelians  said,  tho  possession  of  reason,  without 
the  outward  form.  iJut  if  they  adhered  to  this,  tliey  would  have  been 
obliged  to  call  the  Houyhnhms  men.  The  question  never  arose,  and 
llicy  were  never  called  upon  to  decide  how  such  a  ca^se  would  havo 
affected  their  notion  of  essentiality.  But,  so  far  a^  it  is  possiblo  to 
delorrainc  how  language  would  bo  used  in  a  cose  which  is  purely 
imaginary,  we  may  say  that  the  Houyhnhms  would  not  be  calico  men, 
and  that  the  term  man,  tliercfore,  requires  oilier  conditions  besides 
ntionality.  Tlio  schoolmen,  however,  were  satisfied  with  taking  such 
K  portion  of  tho  diiforentia  as  nufltccd  to  distinguish  tho  epccios  from 
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ftit  Other  exUting  iliirig>t.  alihough  by  so  doing  they  might  not  exltattst 
tho  conuotation  of  die  uanie. 

§  6.  And  hero,  to  prevent  the  notion  of  differentia  from  bein^ 
restricted  witlun  too  narrow  limits,  it  is  necessary  to  remark,  that  a 
apocieH,  cveu  as  referred  to  tho  S'Omo  genus,  will  not  always  have  (he 
same  difTt^ri^nua,  but  a  difluront  one,  according  tu  the  priucijnto  and 
purpose  which  presides  over  the  particular  classification.  For  ex- 
ample, a  naturalist  surveys  tho  various  kinds  of  animals,  and  looks  out 
for  the  classiticatiun  of  them  mnst  in  accordance  witli  the  order  in 
which,  for  zoological  purposes,  it  is  desirable  that  his  ideas  should 
arrange  Uiemsclvea.  With  this  view  he  finds  it  advisable  that  one  of 
his  fundamental  divisions  should  be  intu  warm-blooded  and  cold-blood- 
ed animals;  or  into  animals  which  breathe  \vith  lungs  and  those  wliich 
breathe  with  ffilla ;  or  into  canuvorous,  and  IVugivorous  or  craminivor- 
noa ;  or  into  Uioso  which  walk  on  the  flat  part  and  those  %vluch  walk  on 
the  extremity  of  the  foot,  a  distinction  on  which  some  of  Cuvicr's  fami- 
lies ore  founded.  In  doing  this,  the  naturalist  creates  as  many  now 
classes,  which  are  by  no  means  thofle  tn  which  the  individual  animal  ia 
familiarly  and  spontaneously  referred;  nor  should  we  ever  think  of 
assigning  to  them  so  prumiuont  a  position  in  our  arrangement  of  the 
animal  kingdom,  unless  for  a  preconcerted  purpose  of  scientific  con- 
venience. And  to  the  liberty  of  doing  this  there  is  no  limit.  In  the 
examples  we  have  given,  tho  new  classes  are  real  Kinds,  since  each 
of  the  peculiarities  is  an  index  to  a  multitude  of  propertica  belonging 
to  the  class  which  it  cbamctcrizcs :  but  even  if  the  case  were  other- 
wise—if  the  other  properties  of  those  classes  could  all  bo  derived,  by 
any  process  known  to  us,  from  the  <Jiie  peculiarity  on  which  the  class 
is  founded — nven  then,  if  thoM)  derivative  properties  were  of  primary 
importance  for  tlie  purpost-s  of  tho  naturalisl,  he  would  be  warranten 
in  founding  his  primary  division  upon  them. 

If,  however,  practical  convenience  is  a  sufiicient  warrant  for  making 
the  main  demarcations  in  our  arrangement  of  objects  run  in  linos  not 
coinciding  with  any  distinction  of  Kind,  and  an  creating  genera  and 
species  in  the  popular  sense  which  are  not  genera  or  species  in  the 
ngoroufl  sense  at  all;  a  fortiori  must  we  be  warranted,  when  our 
genera  and  species  are  real  genera  and  species,  in  marking  the  distinc- 
tion between  them  by  those  of  tlieir  properties  which  considerations 
of  practical  c«>nvenienco  most  strongly  recommend.  If  wc  cut  a 
species  out  of  a  given  genus — tho  species  man,  for  instance,  out  of  the 
getnis  animal — with  on  intention  on  our  part  that  the  peculiarity  by 
which  wc  are  to  bo  guided  in  the  application  of  the  name  man  should 
be  ratinnality,  then  rationality  is  the  differentia  of  tlio  species  man. 
Suppose,  liowevor,  that,  being  naturalists,  we,  for  the  pur]«wes  of  our 
particular  study,  cut  out  of  tho  genua  animal  the  same  ttpecieH  man, 
but  with  an  intention  that  tlio  distinction  between  man  and  all  other 
species  of  animal  should  be,  not  rationality,  but  the  possession  of  "  four 
incLwra  in  each  jaw,  tusks  solitary,  and  erect  posture."  It  is  evident 
tluit  tho  word  man,  when  used  by  us  as  naturahst.<i,  no  longer  connotes 
rationality,  but  connotes  the  three  other  properties  specified  ;  for  that 
which  we  have  expros?<ly  in  view  wlicn  we  impose  a  name,  os-sun^dly 
forms  part  of  iho  meaning  of  that  name.  AVo  may,  therefore,  lay  it 
down  as  a  m?***  -vborever  there  is  &  Genus,  and  a  SntMaea 
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marked  out  from  that  genns  by  an  nsaignable  diflorcntin,  the  name  of 
the  species  muBt  be  connotative,  and  must  connote  the  difi'orontia; 
but  the  connotation  may  be  flpocial,  not  involved  in  the  ftigriiti cation  of 
the  term  as  ordinarily  used,  but  given  to  it  when  employed  ns  a  term  nf 
art.  or  science.  The  word  Man,  in  common  use,  connotes  rationality 
and  a  certain  form,  but  does  not  connote  the  number  or  dtaracter  of 
the  teetli ;  in  the  Linntcan  system  it  connotes  the  number  of  incisor 
and  canine  teeth,  but  does  not  connote  rationality  nor  any  particular 
form.  The  word  vutn  has,  thorefbre,  two  different  meanings ;  al- 
though not  commonly  considered  as  ambig^ious,  because  it  happens  in 
both  cases  to  dexxoio  the  same  indi^ndual  objects.  But  a  case  is  con- 
ceivable in  which  the  ambiguity  would  become  erident :  we  have  only 
to  imagine  that  some  new  kind  of  animal  were  discovered,  having 
Linno^us's  three  characteristics  of  humanity,  but  not  rational,  or  not 
of  the  human  form.  In  ordinary  parlance  these  animals  would  not  be 
called  men ;  but  in  natural  litstory,  ihcy  must  still  be  called  so  by 
those,  if  any  there  be,  who  adhere  to  the  Linnnrnn  classification  ;  and 
the  question  would  arise,  whether  the  word  should  continue  to  be  used 
in  two  senses,  or  the  classiftcatian  be  given  up,  and  the  technical 
sense  of  tho  term  bo  abandoned  along  with  it. 

Words  not  oilicrwisc  connotative  may,  in  the  mode  just  adverted  to, 
acquire  a  special  or  technical  connotation.  Thus  the  word  whitcnesSj 
as  wo  have  so  often  remarked,  connotes  nothing,  it  merely  denotes  the 
attribute  corresponding  to  a  certain  sensation ;  but  if  wo  are  making 
a  classiHc-ation  of  colors,  and  desire  to  justify,  or  oven  merely  to  jwint 
out,  the  particular  place  as<iigned  to  whiteness  in  our  arrangement,  wo 
may  deBne  it,  "  the  color  produced  by  tbo  mixture  of  all  the  simple 
rays;"  and  this  fact,  though  by  no  means  implied  in  the  meaning  of 
the  word  whiteness  as  ordinarily  used,  but  only  known  by  subsequent 
scientific  investigation,  is  part  of  its  meaning  in  the  particular  essay  or 
treatise,  and  becomes  the  differentia  of  the  spocics.* 

Tho  differentia,  therefore,  of  a  species,  may  be  defined  to  be,  that 
part  of  the  co>uiotation  of  the  specific  name,  whether  ordinary,  or 
special  and  technical,  which  distingitisbes  the  species  in  question  fi'om 
all  other  species  of  the  genus  to  which  on  tbo  particular  occasion  wo 
are  referring  it, 

§  7.  Having  disposed  of  Genus,  Species,  and  Differentia,  we  shall 
not  find  much  difficulty  in  attaining  a  clear  conception  of  the  distinction 
between  tho  other  two  nredieables. 

In  tho  Aristotelian  phraseology,  Genus  and  Differentia  arc  of  iho 
esxence  of  the  stdyect ;  by  which,  a.9  we  have  seen,  is  really  meant  that 
tho  properties  signified  by  the  genus  and  those  signified  by  the  differ- 
entia, fiii-m  part  of  tho  connotation  of  tho  name  denoting  the  species. 
Proprium  and  Accidens,  on  tho  other  lumd,  form  no  part  of  the  e-^senco, 
but  are  predicated  of  the  species  only  accidentaJhj.  Both  ore  Acci- 
dents in  the  wider  Dense,  in  wliich  the  accidents  of  a  thintr  are  opposed 
10  its  e.4sence ;  although,  in  the  doctrine  of  the  Prcdicables.  Accidens 
is  used  fi>r  one  sort  of  accident  only,  Proprium  being  another  sort. 

■  If  we  allow  a  diffcrenti»  to  whnl  is  not  really  a  »i»eci«.  For  the  dinlinction  of  Kindiii 
IB  tfc*  •ense  rxplnined  by  u»,  not  bemg  in  uiy  wayappiirnble  lo  ntlriliulos,  il  of  ojurw  fol- 
tDWK,  Dint  aUhough  atlnbules  may  \x  put  iutO  Ctasws,  thoee  clanos  can  be  ulmiUtM]  lo  Im 
cfiiera  oi  sprriM  only  by  courtpvy. 
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Proprium,  cootimie  the  sthoolracn,  is  prcdiciitcd  accidentally,  indeed, 
but  necataritt/;  ur.  as  tbey  tUrUicr  explain  it,  signifies  an  aUribula 
which  U  not  indeed  part  of  the  pssenc?,  but  which  Howa  troia,  or  ia  a 
con&ui^uencu  uf,  tlic  ctwHJiicc,  and  is^  tlierefore,  iimeparably  attucbod  to 
the  species  j  e.  g.,  the  various  properties  of  a  triangle,  which,  Uioug^i 
no  pan  of  iu  definition,  mxist  nGccssorily  be  possessed  by  whuievei 
comes  under  that  definition.  Accideiis,  on  the  contrary,  has  no  con 
nexioQ  whatever  with  the  essence,  but  may  come  and  go.  and  the 
species  stilt  remain  what  it  was  before.  If  a  species  could  exist 
without  ita  Propria,  it  mui^  be  capable  uf  exisu'ng  without  that  upon 
which  its  Propna  are  necessarily  consequent,  and  ilierefore  without  itA 
essence,  without  that  which  constitutes*  it  a  species.  But  an  Acctdeua* 
whcilicr  separable  or  in»eparablc  from  tho  species  in  actual  cxpericnco, 
may  be  supposed  sepamted,  without  llie  necessity  of  supposing  any 
other  alteration;  or  at  lea^t,  without  supjKJsing  any  of  the  essentiai 
proportios  of  the  species  altered,  since  with  them  an  Accidens  has  no 
connexion. 

A  Proprium,  therefore,  of  the  species,  may  l>o  de&ncd,  any  attribute 
which  bolongH  to  all  the  individuals  included  in  the  s[jecics,  and  which, 
oltliough  nut  connoted  by  the  specific  name  (either  ordinarily  if  the 
classification  we  are  couHidering  1m;  ftir  ordinary  purposes,  or  speci&Uv 
if  it  be  for  a  special  purpose),  yet  follows  from  some  attribute  which 
the  name  either  ordinarily  or  specially  connotes. 

One  attribute  may  follow  from  another  in  two  ways ;  and  there  are 
con3e(|uontly  two  kinds  of  Proprium.  It  may  follow  as  a  conclusion 
follows  premisses^  or  it  may  follow  as  an  effect  follows  a  cause.  Thu«, 
the  attxibute  of  having  the  opposite  sides  equal,  which  is  not  one  of 
those  connoted  by  the  word  Parallelogram,  neveilhelesa  fiiHows  from 
those  connoted  by  it,  namely,  from  having  the  opposite  sides  straight 
Uncs,  and  pnrallel,  and  the  number  of  sides  lour.  The  attribute, 
therefore,  of  ha^nt;  tho  opposite  side*  equal,  is  a  Proprium  of  the 
doss  parallelogram  ;  and  a  Proprium  of  tho  first  kind,  which  follows 
Bcota  the  connoted  attributed  by  way  of  demonstration.  The  attribute 
of  being  capable  of  understanding  language  is  a  Proprium  of  the 
species  man,  since,  without  being  connoted  by  tho  word,  it  follows 
from  an  attribute  which  tho  word  does  connote,  viz.,  from  the  attribute 
of  rationality.  But  this  is  a  Proprium  of  the  second  kind,  which  fol- 
lows by  way  of  cawation.  How  it  is  that  one  property  of  a  thing 
Ebllows,  or  can  bo  inferred  from  anollier;  under  what  conditions  this 
is  possible,  and  what  is  the  exact  meaning  of  the  i)hnisu ;  are  among 
the  questions  which  will  occupy  us  in  the  two  succeeding  Books.     At 

5 resent  it  needj  only  be  said,  that  whether  a  Proprium  follows  by 
omonHlration  or  by  causalitm.  it  follows  necmsarihj ;  ihat  is  to  say,  it 
cannot  hut  fiiUow,  consistently  with  some  law  which  we  regard  as  a 
part  of  the  constitution  either  of  our  thinking  faculty  or  of  tho  universe. 

\  8.  Under  the  remaining  predicable,  Accideus,  are  included  all 
attributes  of  a  tiling  which  are  neither  involved  in  tlio  signification  of 
tlie  noma  (whether  ordinarily  or  as  a  tenn  of  art),  nor  have,  so  &r  as 
we  know,  any  necessary  connexion  \viih  attributes  which  are  so  in- 
volved. They  are  commonly  diii-ided  into  Separable  and  Inseparable 
Accidents.  Insepariible  accidents  are  those  which — although  we  know 
of  no  connexion  between  ihem  and  the  altributea  constitutive  of  the 
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ippcios,  and  oithougb,  thei-efore,  so  Ihr  aa  we  are  aware,  they  might 
bo  ab^KDl  witliout  making  the  luune  inapplicable  bdiI  tho  apeciea  a 
difitii-ent  speciea — are  yet  never,  in  fact,  known  lo  be  absent.  A  con- 
cise mode  of  exprcssinfr'tbo  same  meaning  is,  that  In&opfuuble  ucci- 
donts  are  properties  which  ore  universal  to  the  specien  but  nor  neces- 
sary to  it.  Thus,  blackness  is  an  attribute  of  a  crow,  aA>l,  as  far  as  we 
know,  an  universal  one.  liut  if  w©  were  to  discover  a  race  of  while 
birds,  in  (jther  respects  resembling  crows,  we  should  not  say,  Those 
are  not  crows  ;  we  should  say.  These  are  white  crows.  Crow,  tliere- 
tore,  does  not  connoto  blackness;  nor,  from  any  of  the  attributes  which 
it  does  connote,  \vhether  as  a  word  in  popular  use  or  as  a  term  of  art, 
could  blackness  be  Inferred.  Not  only,  therefore,  can  we  conceive  a 
wliite  crow,  but  we  know  of  no  reason  why  such  an  aninial  sboukl  not 
exist.  Since,  however,  none  but  black  crows  are  known  to  exi6t, 
blackness,  in  the  present  state  of  our  knowledge,  rardts  as  an  accident, 
but  an  insepaiablo  accident,  of  the  species  crow. 

Separable  Accidents  are  those  which  are  found,  in  point  of  fact,  t^ 
bo  sometimes  absent  from  the  species  ;  which  are  nut  only  nut  neces 
sary,  but  not  evon  unJversaL  Tbey  are  sucb  as  do  not  belong  to  every 
individual  of  the  species,  but  only  to  some  individuals ;  or  ii*  to  all,  nut 
at  all  times.  Thus,  the  color  of  an  European  is  one  of  tlio  se})arab)e 
accidents  of  the  species  man,  because  it  is  not  an  attribute  of  all  human 
creatures.  Being  bom,  is  also  a  separable  accident  of  the  species 
man,  because  although  an  attribute  of  all  human  beings,  it  is  so  oidy 
at  one  particular  time.  A  fortiori  those  attributes  which  are  not 
constant  even  in  tho  same  iudividual,  as,  to  be  in  one  or  in  another 
place,  to  be  hot  or  cold,  sitting  or  walking,  must  bo  raidccd  as  sepa- 
rable accidents. 


CHAPTER  Vin. 

OF  DEFtXmON. 

§  1.  One  necessary  part  of  tho  theory  of  Names  and  of  Propositions 
remains  lo  be  treated  of  in  this  place ;  the  theory  of  Definitions.  As 
being  the  most  important  of  the  class  of  propositions  which  we  have 
characterized  as  purely  verbal,  they  have  already  received  some  notice 
in  tho  chapter  preceding  the  last.  But  their  fuller  treatment  waa  at 
that  time  postponed,  because  definition  is  bo  closely  connected  with 
classification,  that,  until  the  nature  of  the  latter  process  is  in  some 
measure  understood,  the  former  cannot  be  discussed  to  much  purpose. 

\  2.  The  simplest  and  most  correct  notion  of  a  Definition  is,  a  prop- 
osition  declaratory  of  the  meaning  of  a  word ;  namely,  cither  the 
meaning  which  it  bears  in  common  acceptation,  or  that  which  the 
speaker  or  writer,  for  tlie  particular  pur|iu8es  of  his  discourse,  intends 
Va  annex  to  it. 

Tho  definition  of  a  word  being  thv  proposition  whicli  enunciates  its 
meaning,  words  which  have  no  meauiiit;  are  unsusceptible  of  definition. 
Proper  names,  therefore,  cannot  be  defined.  A  proper  name  being  a 
mere  mark  put  upon  an  individual,  arul  k}'(  which  it  is  the  chm-acteristic 
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nroppru  to  be  destitute  of  me3iiin^,  its  meaning  cannot  of  course  b« 
declared;  though  we  may  indicate  i>y  Innguaj^e,  as  we  roighi  indicoto 
still  more  conveniently  by  pointing  with  the  finger,  upon  what  individ- 
ual lliat  particular  mark  hiiA  been,  or  is  intorftlecl  to  be,  put.  ll  is  no 
definition  of  "John  Thomson"  to  eay  he  is  "the  eon  of  tieneral 
Thomson;"  for  tlie  name  John  Thomson  docs  not  express  iliis.  Nei- 
ihor  13  it  any  definition  of  *'  John  Tliomsnn"  to  say  ho  is  "  the  man 
now  crossing  iho  streot."  Thcso  propositions  may  Rerve  to  niako 
known  who  is  the  particular  man  to  whom  the  name  belongs ;  but 
that  may  be  done  still  more  unambiguously  by  pointing  to  him,  which, 
however,  has  not  usually  been  csteemod  one  of  the  modes  of  detiuitioT). 

In  the  case  of  counotativo  names,  tljc  meaning,  as  has  been  so  oHou 
observed,  is  tho  connotation;  and  the  deftnition  of  a  connotative  name 
is  the  proposition  which  doclares  its  connotation.  This  may  bo  done 
either  directly  or  indirectly.  The  direct  mode  would  be  by  a  propo- 
sition in  this  form  :  "  Man"  (or  whatsoever  tho  word  may  bo)  "  U  a 
name  connoting  such  and  such  attributes,"  or  "ia  a  name  which,  when 
predicated  of  anything,  signifies  the  possession  of  such  and  such  attri- 
butes by  that  thing."  Or  thus:  Man  is  ever}*thing  which  posseaBes 
such  and  such  attributes:  Man  is  everj'thing  which  possesses  corpo- 
reity, organization,  life,  rationality,  and  a  fonn  resembling  ihat  of  the 
dcsrendantii  of  Adam. 

Thitf  form  of  definition  is  the  most  precise  and  least  equivocal  of 
any ;  but  it  is  not  brief  enough,  and  is  besides  too  technicnl  and  pe- 
dantic for  common  discourse.  The  more  usual  mode  of  declaring  the 
connotation  of  a  name,  is  to  predicate  of  it  anolher  name  or  namcA  of 
known  signification,  which  connote  the  same  aggregation  of  atiributes. 
This  may  be  done  either  by  predicating  of  the  name  intended  to  be 
defined,  another  connotative  name  exactly  synonymous,  as,  "  Man  is  a 
human  being,"  which  is  not  commonly  accounted  a  definition  at  all ; 
or  by  predicating  two  or  more  connotative  names,  whicli  make  up 
among  them  the  whole  connotation  of  the  name  to  be  defined.  In  thia 
last  cose,  again,  wo  may  eitlier  compose  our  definition  of  as  many  con- 
notBtiTe  names  as  there  are  attributes,  each  attribute  being  connoted 
by  one;  as,  Man  is  a  corporeal,  organized,  animated,  rational  being 
shaped  so  and  so;  or  we  may  employ  names  which  connote  several  m 
tho  attributes  at  onre,  ns,  Man  is  a  rational  animal,  shuped  so  and  w>, 

Tho  definition  of  a  name,  according  to  this  view  of  it,  ia  the  sum 
total  of  all  the  essential  propoflitinns  which  can  bo  framed  with  that 
name  for  rhcir  subject.  All  propositions  the  truth  of  which  ia  implied 
in  llio  name,  all  lliose  which  wo  arc  made  aware  of  by  merely  hearing 
the  name,  arc  included  in  Iho  definition  if  complete,  antl  may  bo 
evolved  from  it  witliout  the  aid  of  any  otlier  premisses ;  whether  tho 
definition  expresses  them  in  two  or  three  words,  or  in  a  larger  num- 
ber. It  is,  therefore,  not  without  reason  that  Condillac  and  otlicr  wri- 
ters have  afiirraed  a  definition  to  be  an  analysts.  To  resolve  any 
complex  whole  into  the  elemenis  of  which  it  is  compounded,  w  the 
meaning  of  analysis ;  and  this  we  do  when  we  replace  one  word  wliich 
connotes  a  set  of  attributes  collectively,  by  t>vo  or  more  which  connote 
the  same  attributes  singly,  or  in  smaller  groups. 

\  3.  From  this,  howevori  the  question  naturally  arises,  in  what  man- 
hsr  are  we  to  define  a  name  which  connotes  only  a  single  attribute  t 
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for  inslaiico,  "white,"  which  connotes  nolhiug  but  whiteue&s ;  "ra- 
tional,*' which  conuutos  nothing  but  the  possessiou  of  reason.  It  might 
soem  that  tho  meaning  of  such  nometi  could  only  be  declared  in  two 
wayH ;  by  a  synonymous  term,  if  any  such  can  be  found ;  or  in  the 
direct  way  already  alluded  to :  '*  White  is  a  uamo  connoting  the  attri- 
bute whiteness."  Let  ua  i^e,  however,  whether  tho  anolysitt  of  the 
meaning  of  tlio  name,  that  is,  the  breaking  down  of  that  meaning  into 
KGparato  parts,  admits  of  being  carried  further.  "Without  at  present 
deciding  this  question  as  to  tho  word  tchiU,  ic  Is  obvious  that  in  the 
case  oi  rational  aomo  further  explanation  may  bo  given  of  its  meaning 
than  is  contained  in  the  proposition,  '^  Rational  is  that  which  possesses 
tho  attribute  of  reason  ;  since  tho  attribute  reason  itself  admits  of  be- 
iuff  defined.  And  here  we  must  turn  our  attention  to  the  definitions 
ot  attributes,  or  rather  of  the  names  of  attributee,  that  is,  of  abstract 
names. 

In  regard  to  such  names  of  attributes  as  are  connotaiive,  and  ex- 
press atrributes  of  tliose  attributes,  ihcio  is  no  difficulty:  like  other 
connoiativc  names,  they  are  defined  by  declaring  their  connotation. 
Thus,  tho  vcorAJauU  may  bo  defined,  "  a  quality  productive  of  evil  <jr 
inconvenience."  Sometimes,  again,  the  attribute  to  be  defined  is  not 
one  attribute,  hut  an  union  of  several :  we  have  oidy,  therefore,  to  put 
together  the  names  of  all  the  attributes  taken  separately,  and  wo  ob* 
tain  the  defi  nition  of  the  names  whic.h  belong  to  them  all  t^cn  together ; 
a  definition  which  will  con'ospond  exactly  to  that  of  the  corresponding 
concrete  name.  For,  as  wo  define  a  concrete  name  by  enumerating 
the  attributes  which  it  connotes,  and  as  the  attributes  connoted  by  a 
concrete  name  form  tlie  entire  signification  of  tho  corresponding  ab- 
stract one,  tho  same  onumeration  will  serve  for  the  definition  of  both. 
Thus,  if  tlie  definition  of  a  human  being  be  this,  *'  A  being,  corporeal, 
animated,  rational,  and  shaped  so  and  so,"  the  definition  vi kuvianity 
will  be,  corporeity  and  animal  life,  combined  with  rationality,  and  wiOi 
such  and  such  a  shape. 

\Vhcn»  on  tho  oUier  hand,  the  abstract  name  docs  not  express  a 
complication  of  attributes,  but  a  single  attribute,  wo  must  remember 
that  every  attribute  is  groundetl  upon  some  fact  or  phenomenon,  from 
which  and  which  alone  it  derives  its  meaning.  To  that  fact  or  phe- 
nomenon, called  in  a  former  chapter  tlie  foundation  of  the  attribute, 
we  must,  therefore,  have  recourse  for  it.'i  definition.  Now,  the  foun- 
dation of  tho  attribute  may  be  a  piienomcnon  of  any  degree  of  com- 
plexity, consisting  of  many  diflerent  parts,  either  coexistent  or  in 
succession.  To  obtain  a  definition  of  tlie  attribute,  we  must  analyze 
the  phenomenon  into  these  parts.  Elot[uence,  for  example,  is  the 
name  of  one  attribute  only;  but  this  attribute  w  grounded  upon  exter- 
nal effects  of  a  complicated  nature,  flowing  from  nets  of  the  person  to 
whom  wo  ascrilK)  the  attribute;  and  by  resolving  this  phenomenon  of 
causaliiin  into  its  two  parts,  tlie  cause  and  the  eflect,  wo  obtain  a  defi- 
nition of  eloquence,  viz.,  the  power  of  iuilueucing  tho  afTections  of  hn> 
man  beings  by  means  of  speech  or  writing. 

A  name,  therefore,  whether  concrete  or  abstract,  admits  of  defini- 
tion,  provided  we  are  able  to  analyze,  tliac  is,  to  distinguish  into  parte, 
the  attribute  or  sot  of  attributes  whicli  constitute  tho  meaning  both  of 
the  concrete  name  and  of  the  corresponding  abstract:  if  a  set  of  aitri- 
bntes,  by  enumerating  them ;  if  a  single  attribute,  by  dissecting  the 
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fact  or  phenomenon  wbethor  of  perception  or  of  internal  conflciousnesa 
which  IB  the  foundation  of  the  altribute.     But,  further,  even  whon  iho 
fact  ia  one  of  our  simple  feelings  or  slatcn  of  conscioudnesB,  and  Lhere* 
fore  unsusceptiblo  of  analysis,  the  names  both  of  the  object  and  of  the 
attribute  still  admit  of  definition;  or,  rather,  would  do  bo  if  all  our 
simple  feelings  had  names.     Whiteness  may  bo  defined,  the  property 
or  power  of  exciting  the  seneation  of  white.     A  white  object  may  ha 
dehned  an  object  which  excites  the  semjatioD  of  white.     The  onlv 
names  which  are  uuauscoptible  of  definition,  because  their  meaning  is j 
unsusceptible  of  analysis,  are  the  names  of  the  simple  feelings  tlicm* 
selves.     Those  are  in  the  same  condition  aa  proper  names.     They  are 
not,  itideod.  like  proper  names,  unmeaning^;  for  the  words  amsatiom . 
^  white  signily,  that  the  sensation  which  X  so  denominate  resemblofll 
other  sensations  which  1  remember  to  have  had  before,  and  to  have' 
called  by  that  name.     But  as  we  liave  no  words  by  which  to  recall 
those  formci  sensations,  except  the  very  word  which  wo  seek  to  de- 
fine,  or  some  other  wliich,  bcmg  exactly  synonymous  with  it,  recjuirea 
definition  as  much,  wonls  cannot  unfold  the  signification  of  this  claag. j 
of  names ;  and  we  are  obliged  to  moke  a  direct  appeal  to  the  persoml] 
experience  of  the  individual  whom  we  address. 

§  '1.  Having  staled  what  seems  to  bo  the  true  idea  of  a  Definition,  wo 
proceed  to  examine  some  opinions  of  philofophcni,  and  some  popntor 
conceptions  on  the  subject,  which  conflict  more  or  less  with  the  aI>ove. 

The  only  adetjuate  definition  of  a  name  is,  as  already  roraai'ked,  one 
which  declares  the  facts,  and  the  whole  of  the  facts,  which  the  name 
involves  in  its  signification.  But  with  most  persons  the  object  of  a 
definition  does  not  embrace  so  much  ;  tliey  look  for  nothing  more,  in 
a  definition,  than  a  guide  to  the  correct  use  of  the  tirm — a  protection 
against  applving  it  in  a  manner  inconsistent  with  custom  and  conven- 
tion. Anything,  therefore,  is  to  them  a  sutlicicnt  definition  of  a  term, 
which  will  serve  as  a  correct  index  to  what  the  term  denotes ;  altliou^ 
not  embr'acing  the  whole,  and  sometimes,  perhaps,  not  even  any  part, 
of  what  it  connotes.  This  gives  rise  to  two  sorts  of  imperfect,  or  un- 
scientific definitions;  namely,  Essential  but  incomplete  Definitions,  and 
Accidental  Definitions,  or  Descriptions.  In  the  former,  a  connolative 
name  Is  defined  by  a  part  only  of  its  connotation;  in  the  latter,  by 
something  which  forma  no  part  of  the  connotation  at  all. 

Au  example  of  the  first  kind  of  irapoHect  definitions  is  the  follow- 
ing: Man  ia  a  rational  animal.  It  is  impoasible  to  consider  tliis  as  s 
complete  definition  of  the  word  Man,  since  (as  before  remarked)  if  w6 
adhcrcxi  to  it  wo  should  ha  obliged  to  call  the  Houyhnhms  men ;  but 
as  there  happen  to  be  nn  Houyhnhms,  this  imperfect  definition  is  suf- 
ficient to  mark  out  and  distiiguish  from  all  other  things,  the  objects  at 
present  denoted  by  "man;"  all  the  beings  actually  known  to  exist,  of 
whom  the  name  is  predicable.  Though  tlip  word  ia  defined  by  some 
only  among  the  attributes  which  it  connotes,  not  by  all,  it  liappens  that 
all  known  objects  which  possess  the  enumerated  attributes,  pnc>j»esfl 
also  tliose  which  are  omitted  \  so  that  the  field  of  predication  whicJi  the 
word  covers,  and  the  empl(»ymenl  of  it  which  is  confi)rmable  to  usage, 
ai-e  as  well  indicated  by  the  inadeciuaio  definition  as  by  an  adequate 
one.  Sudi  definitions,  however,  are  always  liable  to  be  orertlircwD 
by  the  discovery  of  now  objects  in  nature. 
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X)ofiiniions  of  ihu  kind  wv  what  logicians  have  bad  in  view  when 
they  laid  down  t)io  rule,  thnt  tlic  dcfiiiuion  of  a  species  should  be  per 
genv^  ct  difcrcntiam,  Diflerontia  being  seldom  toketi  to  mean  the 
whole  of  the  peculiarities  constitutive  of  the  spceica,  but  Bomc  one  of 
those  peculiarities  only,  a  complete  definition  would  be  per  genu*  et 
dijfercntius,  rather  than  tliJfercnUam.  It  would  include,  with  tlie  name 
of  ilie  (superior  genurt,  not  merely  some  attribute  whidi  diatinguishea 
the  ppecica  intended  to  be  dcfin«l  from  all  other  species  of  the  same 
gcnuH,  hut  ail  the  attril>utc9  implied  in  the  name  oi  the  species,  which 
the  name  of  the  superior  jjeiiui  has  not  already  implied.  The  asftcr- 
liou,  however,  that  a  definition  must  of  necessity  consist  of  a  jjeims 
and  dilVerentia?,  is  not  tenable.  It  was  early  remarked  by  logicians, 
that  the  rtummttm  gmujt  in  any  clasaification,  having  no  p^onus  superior 
to  ib^olf,  could  not  be  define*!  in  tliis  manner.  Yet  wo  have  8con  that 
all  names,  except  those  of  our  elementary  feelings,  are  susceptible  of 
definition  in  the  strictest  sense;  by  setting  forth  in  words  the  constit- 
uent parts  of  the  fiu'l  or  phenomenon,  of  which  the  connotation  of  every 
Word  is  ultimately  composed. 

§  fi,  Altliough  the  fimt  kind  of  imperfect  definition  (which  defines  a 
connotative  term  by  a  part  only  of  what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  the  boundaries  of  its  denotation),  has  been  con- 
ttidcred  by  the  ancients,  and  by  logicians  in  general,  as  a  complclo 
definition ;  it  has  always  l>een  deemed  nccessarv  that  the  atiribuloa 
employed  should  rnally  fimn  part  of  the  connotation;  fur  the  rule  was 
that  the  definition  muMi  be  drawn  fntm  tlie  exsence  of  tlio  class ;  and  this 
would  not  havo  been  the  case  if  it  had  been  in  any  degree  made  up  of 
attributes  not  connoted  by  the  name.  The  second  kmd  of  imperfect 
definition,  therefore,  in  which  the  name  of  a  class  is  defined  by  any  ol 
its  accidenia — that  is.  by  attributes  which  are  not  included  in  its  conno- 
tation— has  been  rejected  from  the  rank  of  genuine  Definition  by  all 
phitoHophers,  aiul  has  1>een  termed  Descrijjtion. 

This  kind  of  im|>erfect  definition,  however,  takes  its  rise  from  the 
same  ciutte  :is  ttie  other,  namely,  the  willingness  to  accept  as  a  defini- 
tion anytliing  which,  whether  it  expounds  the  meaning  of  the  name  or 
not,  enables  ma  to  discriminate  the  things  denoted  by  die  name  from  all 
other  things,  and  consequently  to  employ  the  term  in  predication  with- 
out do\nating  from  established  usage.  This  purpose  is  duly  answered 
by  stating  any  (no  matter  what)  of  the  attributes  which  are  common  to 
the  whole  of  the  class,  and  peculiar  to  it;  or  any  combination  of  attri- 
butes which  may  happen  to  he  peculiar  to  it,  although  separately  each 
of  those  attributes  may  be  common  to  it  with  some  other  things.  It  is 
only  neccHsai'V  that  the  definition  (or  description)  thus  formed,  should 
bo  coNcertihfc  with  the  name  which  it  professes  to  define  ;  that  is.  should 
be  exactly  co-extensive  with  it,  Iwing  predicable  (tf  everything  of  which 
it  h  predicable,  and  of  notl»ng  of  wliich  it  is  not  predicable  :  aliln»iigh 
the  attributes  specified  m;iy  have  no  connexion  with  those  wliich  men 
had  in  view  when  they  formed  or  recognized  the  class,  and  gave  it  a 
name.  The  following  are  correct  dctiiiiiions  of  Man,  acconling  to  this 
lost:  Man  is  a  maramifercjs  animal,  having  (by  naUire)  two  hands 
(for  the  human  species  answers  to  this  description,  and  no  other  animal 
does) :  Man  is  an  animal  who  cooks  his  food :  Man  is  a  fjatherlese 
bip©il 
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What  would  otherwise  be  a  mere  description,  may  be  raised  to  thU 
rank  of  a  real  definition  by  the  peculiar  purpose  which  the  speaker  or 
writer  lias  in  view.  As  was  seen  in  the  preceding  chapter,  it  may,  for 
the  ends  of  a  particular  art  or  science,  or  for  the  more  convenient 
Btatemont  of  an  author's  particular  views,  be  advisable  to  give  lo  some 
conet-ul  name,  without  altering  its  donouuon,  a  special  connotauon, 
difierent  from  its  ordinary  one.  When  this  is  done,  a  definition  of  llw 
name  by  means  of  the  utlributca  which  make  up  the  special  connoia- 
lion,  though  in  general  a  mere  accidental  dehuition,  or  description, 
becomes  on  the  particular  occasion  and  for  the  particular  purpose,  a 
complete  and  genuine  dcfinitioQ.  This  actually  occurs  with  rt-epcot 
to  one  of  the  preceding  examples,  "  Man  is  a  mammiferous  animal 
having  two  hands,"  which  is  the  scientific  dofinition  of  man  con- 
sidered a^  one  of  the  species  in  Cuvier's  distribution  of  the  animal 
kingdom. 

In  cases  of  this  sort,  although  the  definition  is  still  a  dcclaradon  of 
the  meaning  ivhich  in  the  particular  instance  the  name  is  appointed  to 
coDToy,  it  cannot  be  said  that  to  state  the  meaning  of  the  word  is  the 
purpose  of  the  definition.  The  purpose  is  not  lo  expound  a  name,  but 
to  help  lu  expound  a  classification.  The  special  meaning  which  Cuvier 
assigned  to  tho  word  Man  (quito  foreign  to  ita  ordinary  meaning, 
though  inrolWng  no  change  in  the  denotation  of  the  word),  was  inci* 
denial  to  a  plan  of  arranging  animals  into  claeses  on  a  certain  principle, 
that  is,  acconling  lo  a  certain  set  of  distiuctions.  And  since  the  defi- 
nition of  Man  according  to  tho  ordinary  connotation  of  the  word,  though 
it  would  have  answered  every  other  purjiose  of  a  definition,  would  not 
have  pointed  out  the  place  which  tho  species  ought  to  occupy  in  that 
particular  classification ;  he  gave  the  word  a  special  connotation,  that 
ho  might  be  able  to  define  it  by  tlie  kind  of  attributes  upon  which,  for 
reasons  of  scientific  convenience,  he  had  resolved  to  found  his  division 
of  animated  nature. 

Scientific  definitions,  whether  they  are  dufiiiitJuns  of  scientific  terms 
or  of  common  torraa  used  in  a  scicutific  sense,  are  almost  always  of  the 
kind  last  spoken  of:  their  main  purpose  is  to  serve  as  the  landmarks 
of  sciontilic  classification,  iVud  since  the  classifications  in  any  science 
ore  continually  modified  as  scientific  knowledge  advances,  the  defi- 
nitions in  tho  sciences  are  also  constantly  varying,  A  striking  instance 
is  afforded  by  the  words  Acid  nnd  Alkali,  especially  the  former.  A»:-( 
experimental  discovery  advanced,  the  substances  classed  with  acids 
have  been  constantly  multiplying,  and  by,  a  natural  consequence  the 
attributes  connoted  by  the  word  have  receded  and  become  fewer.  At 
fii-sl  it  connoted  the  attributes,  of  combining  with  an  alkali  to  form  a 
neutral  substance  (called  a  Salt) ;  being  compounded  of  a  base  and 
oxygen;  causticity  to  the  taste  and  touch;  fluidity.  Sec.  The  true 
Biialysis  of  muriiitic  ucid,  into  chlorine  nnd  hydrogen,  caused  the  second 
propeity,  composiiion  from  abase  ond  o\vgeii,  lo  be  excluded  from 
the  cnnnolation.  Tho  same  discover}'  fixed  the  attention  of  chcmisis 
upon  hydrogen  as  an  important  element  in  acids ;  and  more  recent 
iliscoveries  having  led  to  the  recognition  of  its  presence  in  suljihuric, 
nitric,  and  many  other  acid^,  where  its  existence  was  not  previimsly 
suspected,  there  is  now  a  tendency  to  include  tlie  presence  of  tliis  ele- 
ment in  tlie  connotation  of  the  wortl.  But  carbonic  ncid,  silica,  sulphu- 
rous acid,  have  no  hydrogen  in  their  composition ;  that  property  f^aa- 
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not  therefore  be  connoted  h\  the  term,  imlcss  those  substances  are  nu 
longer  to  ho  considered  acids.  Causticiiy  and  fluidity  have  lonp^  since 
been  excluded  I'ruin  the  charucteri^tica  ot'tlio  clu^s,  by  tlie  inclusion  of 
silica  and  many  other  Buht^tancen  in  it;  und  the  furuiiuiun  of  neutral 
bodies  by  combination  with  alkalis,  together  with  such  electro-chemi- 
cal peculiarities  as  thia  is  supposed  to  imply,  arc  now  the  only  differ- 
enttts  which  form  the  fixed  connotation  ot  the  word  Acid,  as  b  icnn  of 
chemical  science. 

Scientific  men  are  still  seeking;,  and  may  be  long  ere  they  find,  a 
suitable  definition  of  one  of  the  earliest  words  in  the  vocabulary  of  the 
human  race,  and  one  of  those  of  which  the  poptdar  flcnso  is  plainest 
and  best  understood.  The  word  I  mean  is  Heat ;  and  the  source  of 
the  difficulty  is  tho  imperfect  stulo  of  our  scientific  knowledge,  which 
has  shown  to  us  muhiludes  of  phenomena  certainly  connected  with  the 
same  power  which  is  the  cause  of  what  our  senses  recognize  as  heat, 
but  has  not  yet  taught  us  the  laws  of  those  phenomena  with  sufficient 
accuracy  lo  admit  of  our  determining  under  what  characteristics  the 
whole  of  those  phenomena  shall  ultimately  be  embodied  as  a  class: 
which  charactenstics  would  of  course  be  so  many  differentiae  for  the 
definition  of  the  power  itself.  We  have  advanced  far  enough  to  know 
that  one  of  the  attributes  romnoted  mnst  he  that  of  operating  as  a 
repulsive  force :  but  this  is  ceilainly  not  all  which  must  ultimately  be 
included  in  the  scientific  definition  of  heat. 

What  is  true  of  the  definition  of  any  term  of  science,  is  of  course 
true  of  the  definition  of  a  science  itself:  and  accordingly,  we  showed 
in  the  Introductory  ChapTcrof  this  work,  that  the  definition  of  a  science 
must  nec-cssarily  be  progressive  and  provisional.  Any  extension  of 
knowledge,  or  alteration  in  the  current  opinions  respecting  the  subject 
matter,  may  load  to  a  change  more  or  less  extensive  in  the  particulars 
.  included  in  the  science  ;  and  its  composition  being  thus  altered,  it  may 
easily  hiippen  that  a  difTercnt  nrt  of  clmracteristtcs  will  be  found  better 
adapted  a.s  diflerentiie  for  defining  its  name. 

In  tho  same  manner  in  which,  as  wo  have  now  shown,  a  special  oi 
taclmicul  definition  has  far  its  object  to  expound  the  artificial  classi- 
fication out  of  which  it  grows;  the  AristoleUan  loiricians  seem  lo  have 
imagined  that  it  was  aUo  the  businei<»  of  ordinary  definition  to  expound 
tho  ordinary,  and  what  they  deemed  tho  natural,  classification  of  diings, 
namely,  tho  division  of  them  into  ICinds;  and  to  show  the  place  which 
each  Kind  occupies,  na  superior,  collateral,  or  subordinate,  among 
other  Kinds.  This  notion  would  account  for  the  rule  that  »1l  defi- 
nition must  necessarily  be  per  gcnvs  cl  differcntiam,  and  would  also 
explain  why  any  one  diflorcntia  was  deemed  sujlicient,  Hut  to 
expound,  or  express  in  words,  a  disiinction  of  Kind,  has  already  been 
shown  lo  bo  an  impossibility  :  the  very  meaning  of  a  Kind  is,  liiul  tho 
properties  which  distinguish  it  do  not  grow  out  of  one  another,  ant! 
cannot  therefore  bo  set  forth  in  words,  even  by  implication,  otheiwisc 
than  by  cnumeral  ing  iheiu  all  :  and  all  are  not  known,  nor  ever  will  bo 
so.  It  is  idle,  therefore,  to  look  lo  this  as  one  of  the  purpo?eii  of  a 
definition :  while,  if  it  bo  oidy  required  lliat  the  definiiion  of  a  Kind 
should  indicate  what  Kinds  include  it  or  are  included  by  it,  imy  defi- 
nitions which  expound  the  connotation  of  tlio  names  will  do  this :  for 
tho  name  of  each  class  must  necessarily  connote  enough  of  its  proper- 
ties to  fix  the  boundarioft  of  the  class.     If  tlie  definition,  tlieivfure,   ia 
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a  full  fttatcmcDt  of  the  connotation  it  is  all  that  a  dcfiitition  can  be 
required  to  be. 

§  6.  Of  the  two  incomplete  or  unactenufic  modes  of  detluition,  aud 
in  what  they'  dilTcr  from  the  complete  or  tfciontific  mode,  enough  hu 
now  been  saiiL  We  shall  next  examine  an  ancient  doctrtuo,  onc« 
generally  prevalent  and  »rill  by  no  means  exploded,  which  I  reyard  aa 
tnc  source  of  a  great  part  of  the  obscurity  hanging  over  some  of  the 
roost  important  processes  of  the  understanding  in  the  pursuit  of  truth. 
According  to  this,  the  definitions  of  which  we  have  now  trcnicd  arc 
only  one  of  two  sorts  into  which  definitions  may  1>o  divided,  riz.« 
definitions  of  names,  and  defiuitions  of  things.  The  formi^r  are  intended 
to  explain  llie  meaning  of  a  tenn ;  the  latter,  the  tiature  of  a  thing ;  the 
last  being  incomparably  tlio  most  important. 

This  opiiiiun  wa»  held  by  the  ancient  philosophers,  and  by  thoir  fol- 
lowers, with  the  exception  of  the  Nominalists;  but  as  the  f^pirit  of 
modern  motaphysic:},  until  a  recent  period,  has  been  un  the  whole  a 
Nominalist  spirit,  the  notion  of  definitions  of  things  has  been  to  a  cer- 
tain extent  in  abeyance,  still  continuing,  however,  to  breed  confiusioQ 
in  logic,  by  it*  conscqucnrca  indeed  miher  than  l>y  itself.  Yel  Ui«>^ 
doctrine  iu  ila  own  proper  form  now  and  tben  breiik!i>  out,  and  has  ap- 
peared (jmiong  other  pface^t)  where  it  was  scarcely  to  bo  expected,  m 
a  dcsencdly  popular  work.  Archbishop  Whatcly's  Logic,  In  a  re- 
view of  that  work  published  by  nie  in  (he  Wratminjtter  Review  for 
January'  1S2S,  and  containing  s<nno  opinions)  which  1  no  longer  enter- 
tain, I  find  tlie  following  ubstrn-ations  on  the  ijuiMtion  now  befijre  us; 
obsen'atiuns  with  which  my  present  views  un  that  question  are  still 
Bufficlontly  in  accordance. 

"  The  distinction  between  nominal  and  real  definitions,  bctweoo 
deiinitiona  uf  words  and  what  arc  culled  definitions  of  things,  though 
conformable  to  the  ideas  of  most  of  the  Aristotelian  logicians,  cannot, 
aa  it  appear*  to  us,  he  maintained.  Wo  apprehend  that  no  definition 
is  ever  mteuded  to  *  explain  and  unfold  the  nature  of  the  thing.*  It  is 
some  confirmation  of  our  opinion,  that  none  of  those  \vriler8  who  have 
thought  that  there  wore  definitions  of  things,  have  ever  succeeded  in 
discovering  any  criterion  by  which  the  definition  of  a  thing  can  be  dis- 
tiiiLjul-*hed  from  any  oilier  proposition  relating  to  the  thin^.  The 
definition,  they  say,  unfolds  llic  nature  of  the  thing:  but  no  dcfinitioQ 
can  unfold  its  whole  natun; ;  and  every  proposition  in  which  any  qual- 
ily  whatever  is  predicated  of  tlio  tiling,  unfolds  some  part  of  its  nature. 
The  true  state  o{  the  case  we  tako  to  be  this.  All  definitions  are  ol 
uamo$,  and  of  names  only:  but,  in  some  definitions,  it  b  clearly  ap- 
parent, tliat  nothing  is  intended  except  to  explain  the  meaning  of  the 
word;  wlnle  in  oihnrs,  besides  explaining  the  meaning  of  the  word,  it 
ifl  intended  to  bo  implied  that  there  exists  a  thing,  corresponding  to 
tlio  word.  Wlicthor  this  be  or  bo  not  implied  in  any  given  case, 
cannot  bo  collected  from  the  mere  form  of  the  expression.  '  A  cen- 
taur is  an  animal  with  the  upper  parts  of  a  man  and  the  loiver  parts  of 
a  horse,*  and  '  A  triangle  is  a  rectilineal  figure  with  three  sides,'  are,  l 
in  ft>rra,  expressions  precisely  similar  j  although  in  llie  former  it  is  not 
implied  thnt  any  things  conformable  to  the  term,  really  exinis.  while  in 
iho  latter  it  is ;  as  may  bo  seen  by  substituting,  in  both  definitions,  the 
word  meafu  forix.     In  the  first  expression.  *  A  centaur  means  an  au- 
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imal,'  &c.,  the  scnao  woultl  remain  unchanged  ;  in  the  second,  *  A  tri- 
angle mcanft,'  Scc.^  the  meauiug  wuuld  be  altered,  tsince  it  would  be 
obWouely  inipoesiV)le  to  deduce  any  of  the  trui]i8  of  geometrj-  from  a 
proposition  expressive  only  of  tlie  manner  iu  which  we  intend  to  em- 
ploy a  particular  sign. 

"  There-  are,  therefore,  expressions,  commonly  pa^tsing  for  definitions.  1 1 
which  include  in  themselves  more  thau  the  mere  explanation  of  the '/ 
meaning  of  a  term.  Bui  it  la  not  correct  to  call  an  expression  of  thisi 
son  a  peculiar  kind  of  definition.  Ils  difference  trom  ilie  other  kind 
consists  in  this,  that  it  is  not  a  deviation,  bur  a  definition  and  something 
more.  The  definition  above  given  of  a  trianiilc^ibviouslv  comprises 
not  one,  but  two  propositions,  pcriectly  distinguishable.     The  one  is, 

*  There  may  cxisl  a  figure,  bounded  bv  thret*  straight  lines  ;'  die  other, 

*  And  this  fagure.  may  be  termed  a  triaimle.'  The  former  of  tEcso" pro- 
positions IS  not  a  definition  at  all :  ilie  latter  is  a  mere  nominal  detini- 
tion,  or  explanation  of  lhcu>e  and  applicaiion  of  a  term.  The  first  is 
susceptible  of  truth  or  falsehood,  and  may  therefore  be  made  the  foun- 
dation of  a  train  of  reasoning.  The  latter  can  neither  be  true  nor  faltte  j 
the  only  character  it  is  susceptible  of  is  that  of  conformity  or  discou- 
formity  to  the  ordinary  usage  of  Umguago." 

There  is  a  real  distinction,  tlien,  between  definitions  of  names,  andj\ 
what  are  erroneously  called  definitions  of  things ;  hut  it  is,  that  tlicj  i 
latter,  along  with  die  meaning  of  a  name,  covertly  asserts  a  matter  of 
fact.  This  covert  assertion  is  not  a  definition,  but  a  postulate.  The 
definition  is  a  mere  identical  proposition,  which  ^ves  information  only 
about  the  use  of  language,  and  from  which  no  conclusions  affecting 
matters  of  fact  can  possibly  be  drawn.  The  accompanjing  postulate, 
on  [he  other  hand,  affirms  a  fact,  which  may  lead  to  consequences  of 
every  degree  of  importance.  It  affirms  the  real  existence  of  Things 
possessing  the  combination  of  attributes  set  forth  in  the  definition ;  and 
this,  if  true,  may  bo  foundation  sufficient  on  which  to  build  a  whole 
&bnc  of  scientific  truth. 

We  have  already  made,  and  shall  of^cn  have  to  repeat,  the  remark, 
that  the  pliilosopbers  who  overthrow  Heatism  by  no  means  got  rid  of 
the  consequences  of  Realism,  but  retained  long  aiVerwards,  in  their 
own  philosophy,  numerous  propositions  which  could  only  have  a  ra- 
tional meaning  as  part  of  a  Hcalistic  system.  It  liad  been  handed  don-n 
from  Aristotle,  and  probably  from  earher  limes,  as  an  obvious  truth, 
tliat  iho  science  of  Geometry  is  deduced  from  definitions.  This,  go 
long  as  a  definition  was  considered  to  he  a  proposition  *'  unfoldini^  tlie 
tiature  of  the  thing,"  did  well  enough.  But  Hobbes  came,  and  re- 
jected ulterly  the  notion  that  a  definition  declares  the  nature  of  the 
thing,  or  docs  anytliing  hut  state  the  meaning  of  a  name  ;  yet  he  con- 
tinued to  affirm  as  broadly  as  any  of  his  predecessors,  that  the  dp^ai, 
^riJicijj/a,  or  original  premisses  of  mathematics,  and  even  of  all  science, 
are  definitions;  producing  the  singular  paradox,  that  systems  of  scien- 
tific truth,  nav,  all  truths  whatever  at  which  we  arrive  by  reosoning, 
are  deduced  frum  the  arbitrary  conventions  of  mankind  concerning  the 
signification  of  words. 

To  save  the  credit  of  the  doctrine  that  definitions  are  the  premisses 
of  scientific  knowledge,  tlio  proviso  is  sometimes  added,  that  they  are 
so  only  under  a  certain  condition,  namely,  that  they  be  framed  con- 
formably to  the  phenomena  of  nature;  that  is,  that  they  ascribe  euch 
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meanings  to  torm^  as  shall  suit  objectn  actually  exUting.  But  this  ia 
only  an  instance  of  the  attempt.,  too  often  nia<le,  to  escaj»e  from  tli« 
nocc88ity  of  ubandouing  old  language  olier  tho  ideas  which  it  oxpre&iica 
have  been  exchanged  for  contrary  ones.  From  the  meaning  of  a  naroa 
(we  arc  told)  it  is  possible  to  infer  phjrsical  factB,  provided  the  nano 
htu,  corruspouding  to  it,  an  existing  thing.  But  if  tliis  proviso  be  n&* 
cesaary,  from  which  of  tho  two  is  the  inference  really  drawn  'i  fixim  lb« 
existence  of  a  thing  having  tho  properties  1  or  &om  the  existence  of  a 
naiao  meaning  them  ! 

Take,  for  instance,  any  of  the  definitions  lud  down  as  prcminoa  in 
Euclid's  Elements ;  the  definition,  let  us  say,  of  a  circle.  This,  bein^ 
analysed,  consists  of  two  ]>ropo8iuoria ;  the  one  au  assumption  ^vitli 
respect  to  a  matter  of  fact,  the  other  a  genuine  definition.  "A  figure 
may  exist,  having  all  the  points  in  tho  line  which  bounds  it  e<]ually 
distant  from  a  single  point  within  it:"  "Any  figure  possessing  thifl 
property  is  called  a  circle."  Let  us  look  at  one  of  the  demonstrations 
which  are  said  to  depend  on  tliis  definition,  and  ubsci^'o  to  which  of 
the  two  propositioud  contained  in  it  the  demonntratiou  really  appoala 
•*  About  the  centre  A,  describe  the  circle  B  C  D.*'  Here  is  an  ussurop- 
tion,  that  a  figtirc,  Euch  as  tho  definition  expresses,  mat/  bo  described : 
which  is  no  other  tlian  the  postulate,  or  coven  assumption,  involved  in 
the  tKMi^lled  definition.  But  whether  that  figure  be  called  a  circle  or 
not  is  quite  immattiriah  The  pur]xt»e  would  be  as  well  answered,  in 
all  respects  except  brevity,  were  we  to  say,  *'  Through  the  point  B, 
draw  a  lino  returning  into  itself,  of  which  every  point  shall  be  at  an 
O'^ual  distance  from  tiio  point  A."  By  this  the  definition  of  a  circle 
would  bo  got  rid  of,  and  reudered  needless,  but  not  the  postulate  im- 
ptiod  in  it ;  without  tlial  the  domonstnitjon  could  not  stand.  The  circle 
being  ni>w  descrilwd,  let  us  proceed  to  the  consequence.  "Since 
B  C  D  is  a  circle,  the  radius  B  A  is  equal  to  the  radius  C  A.**  B  A  is 
equtd  to  C  A,  not  becaiL>»  BCD  is  a  circle,  but  because  B  C  D  is  a 
figure  with  tho  radii  equal.  Our  warrant  for  aa*uming  that  such  a 
figure  about  the  centre  A,  with  the  radius  B  A,  may  b«  made  to  exist, 
is  tlie  postulate. — The  admissibility  of  thetie  assomptioos  may  be 
intuitive,  or  may  admit  of  proof;  but  in  either  ca«fi  they  are  the 
prcmissos  on  which  the  theorems  depoud ;  and  wliile  these  are  retained 
It  would  make  no  iliflerence  in  the  certainty  of  geometrical  truths^ 
though  every  definition  in  Euclid,  and  every  tecltnical  term  clieroia 
defined,  were  laid  aside. 

It  18,  perhaps,  supeifluous  to  dwell  at  bo  much  length  upon  what  U 
BO  nearly  fleli'-c-\-ideiit ;  but  when  a  dj^^liuction,  obvioua  as  it  may 
appear,  has  been  confomided,  and  by  men  of  thu  most  powerlul  tntel* 
loot,  it  is  better  to  say  too  inudi  than  too  little  fnr  the  purpose  of 
rendering  such  mistakes  impossible  in  future.  Wo  will,  therefore, 
detain  tho  readier  while  wo  puint  out  one  of  the  alMurd  consequences 
flonnng  fi'om  the  ^upuosilion  that  defuiitiuiiEt,  as  such,  ore  the  premisses 
in  any  of  our  rcosonrngn,  except  such  as  relate  to  words  only.  If  thia 
supposition  wero  true,  wo  mignt  argue  rorrecily  from  true  premisaMt 
and  arrive  at  a  false  conclusion.  Wc  should  only  have  to  assume  as  a 
premiss  the  definition  of  a  non-entity :  or  rather  of  a  name  which  has 
no  entity  correnponding  to  iL  Let  this,  for  instance,  bo  our  defii>ition: 
A  dragon  is  a  serpent  breathing  (lame. 

This  propOBition,  couttidered  <iiiiy  m  rx  definition,  U  ii»dieputnbly 
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correct  A  dragon  is  a  eeipent  breathing  flame :  the  word  means  that. 
The  tacit  assumption,  indeed  (if  there  were  any  such  understood 
assertion),  of  the  existence  of  an  object  with  properties  corresponding 
to  the  definition,  would,  in  the  present  instance,  be  false.  Out  of  this 
definition  we  may  carve  the  premisses  of  the  following  syllogism  : 

A  dragon  is  a  thing  which  breathes  flame : 

But  a  dragon  is  a  serpent : 
From  which  the  conclusion  is, 

Therefore  some  serpent  or  serpents  breathe  flame : — 
an  unexceptionable  syllogism,  in  the  first  mode  of  the  third  figure,  in 
which  both  premisses  are  true  and  yet  the  conclusion  false ;  which 
every  logician  knows  to  be  an  absurdity.  The  conclusion  being  folse 
and  the  syllogism  correct,  tho  premisses  cannot  be  true.  But  the 
premisses,  considered  as  parts  of  a  definition,  are  true :  there  is  no 
(>088ibility  of  controverting  them.  Therefore,  the  premisses  considered 
as  parts  of  a  definition  cannot  be  the  real  ones.  The  real  premisses 
must  be: 

A  dragon  is  a  really  existing  thing  which  breathes  flame : 

A  dragon  is  a  really  existing  serpent : 
which  implied  premisses  being  false,  the  falsity  of  the  conclusion  pre 
sents  no  absurdity.     If  we  would  determine  what  conclusion  follows 
firom  the  same  ostensible  premisses  when  the  tacit  assumption  of  real 
existence  is  left  out,  let  us,  according  to  the  recommendation  in  the 
Westminster  Review,  substitute  means  £or. is.     We  then  have : 

A  dragon  is  a  word  meaning  a  thing  which  breathes  flame : 

A  dragon  is  a  word  meaning  a  serpent : 
From  which  the  conclusion  is. 

Some  word  or  words  which  mean  a  serpent,  also  mean  a  thing 
which  breathes  flame : 
where  the  conclusion  (as  well  as  the  premisses)  is  true,  and  is  the  only 
kind  of  conclusion  which  can  over  follow  from  a  definition,  namely,  a 
proposition  relating  to  the  meaning  of  words.  If  it  relate  to  anything 
else,  we  may  know  that  it  does  not  follow  firom  the  definition,  but  from 
the  tacit  assumption  of  a  matter  of  fact. 

It  is  aaly  necessary  further  to  inquire,  in  what  cases  that  tacit  as- 
sumption is  really  made,  and. in  what  cases  not.  Unless  we  declare 
the  contrary,  we  always  convey  the  imprewion  that  we  intend  to  make 
the  assumption,  when  we  profess  to  define  any  name  which  is  already 
known  to  be  a  name  of  really  existing  objects.  On  this  account  it  b, 
that  the  assimiption  was  not  necessarily  implied  in  the  definition  of  a 
dragon,  while  there  was  no  doubt  of  its  being  included  in  the  defini- 
tion of  a  circle. 

§  7.  One  of  the  circumstances  which  have  contributed  to  keep  up 
the  notion,  that  demonstrative  truths  follow  from  definitions  rather 
than  from  the  postulates  implied  in  those  definitions,  is,  that  the  pos- 
tulates, even  in  those  sciences  which  are  considered  to  surpass  all 
others  in  demonstrative  certainty,  are  not  always  exactly  true.  It  is 
not  true  that  a  circle  exists,  or  can  bo  described,  which  has  all  its  radii 
exactly  equal.  Such  accuracy  is  ideal  only ;  it  is  not  found  in  nature, 
still  1^  can  it  be  realized  by  art.  People  had  a  difiiculty,  therefore, 
in  conceiving  that  the  most  certain  of  all  conclusions  could  rest  upon 
premisses  which,  instead  of  being  certainly  true,  are  certainly  not  true 
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Lo  tlio  wholo  extent  asserted.  This  apparent  paradox  win  bo  exnmiued 
when  wo  come  tu  treat  of  DemonHlration  ;  wboix}  we  shall  be  able  to 
tthow  that  od  much  of  the  postulate  is  true,  as  in  retjuired  to  support  u 
much  oa  is  true  of  the  concloaion.  Philosophers,  liowcvcr,  to  whom 
this  view  had  not  occurred,  or  whom  it  did  not  satisfy,  have  thought  it 
iadUiKJnsabIc  thai  tlicro  should  be  found  in  definitions  somcthing^  more 
rortojn,  or  at  least  more  accurately  true,  than  the  implied  postulate  of 
the  real  existence  of  a  corresponding  object.  And  this  somcihing 
they  flattered  themselves  they  had  found,  when  they  laid  it  down  thai 
a  definition  is  a  ^atcment  and  analyt^is  not  of  tlie  mere  meaning  of  a 
word,  nor  yet  of  the  nature  of  a  thing,  but  of  an  idea.  Tlnis,  the 
pro]>Odition,  "A  circle  is  a  plane  figure  bounded  by  a  line  all  the  poiuta 
of  whicli  are  ut  an  etjual  distance  from  a  given  point  ^vithin  it."  was 
considered  bv  them,  not  as  an  assertion  that  any  real  circle  has  that 
property  (which  would  not  be  exactly  true),  but  that  wo  conccire  a 
circle  as  having  it :  tliat  our  abstract  idea  ot  a  circle  is  an  idea  of  a 
figure  with  it^  radii  exactly  equal. 

Conformably  lo  this  it  ia  said,  that  the  subject  tnattor  of  mothomat- 
LC4,  and  of  every  other  dcmonsti'ativc  science,  is  not  things  as  they 
really  exist,  but  abacractions  of  the  mind.  A  geometrical  line  is  a  lino 
without  breadth ;  but  no  such  line  exists  in  nature ;  it  is  a  mere  notion 
mado  up  bv  the  mind,  out  of  the  materials  in  nature.  The  definition 
(it  is  said)  15  a  definition  of  this  mental  line,  not  of  any  actual  line: 
and  it  is  only  of  the  mental  line,  not  of  any  line  existing  in  nature,  that 
tlie  tlieorems  of  geometry  are  accurately  true. 

Allo^ving  this  doctrine  respecting  the  nature  of  demonstrative  truth 
to  be  correct  (which,  in  a  suDsoquent  place,  I  shall  endeavor  to  prove 
that  it  is  not) ;  even  on  that  supposition,  the  conclusions  which  eecm 
to  follow  from  a  definition,  do  not  fallow  from  the  definition  as  such, 
but  from  an  implied  postulate.  Kvcn  if  it  be  true  that  there  is  no 
object  in  nature  answerini^  to  the  dcfinitioti  of  a  line,  and  that  the 
geometrical  properlif»  of  lines  nre  not  true  of  any  lines  in  nature,  but 
oolv  of  the  idea  o£  a  line;  the  definition,  ut  all  events,  postulates  the 
real  extstenco  of  such  an  idea :  it  assumes  that  the  mind  can  frame.  Of- 
ratheir  haa  framed,  the  notion  of  length  without  breadth,  and  without 
anj*  other  sensible  property  whatever.  According  to  what  appears  to 
me  the  sounder  opinion,  the  mind  cannot  ibrm  any  such  notion ;  it 
cannot  conceive  length  without  breadth  :  it  can  only,  in  contemplating 
objects,  aUemi  to  their  length  exclusively  of  their  other  sensible  quali- 
ties, iukI  so  determine  what  properties  may  lie  predicated  of  them  in 
Wrtue  of  their  length  alone.  It  this  be  true,  the  postulate  involved  in 
liie  (jv*ominricid  dt-fimtion  of  a  line,  is  the  real  existence,  not  of  length 
witliout  breadth,  but  merely  of  length,  that  is,  of  long  objects.  Thia 
is  quite  enough  to  supiKirt  all  the  truths  oS  geometry,  since  every 
property  of  a  ge^Miieincal  lino  is  really  a  pronoriy  of  all  physical 
objects  posaessinji  length.  Hut  even  what  1  nold  to  be  the  false  doc- 
trine on  the  Bubiect,  leaves  the  conclusion  that  our  reasonings  are 
gnmndod  upon  tlie  iniillprs  of  furl  ttnstulnted  in  definitions,  and  not 
U|»on  the  dofiniliiHH  ihemMlvoa,  oolin^ly  unnflocted;  and  accordingly 
I  nm  uhlo  to  appeal  in  confirmation  of  this  ctuiclusion,  to  the  authority^] 
(•f  Mr.  Whewoll,  in  bin  recent  treatise  ou  Tht  PAiiwopj^y  of  tkt  In-  ' 
t/myii^  ScwuriM.  On  the  naturp  of  demoiutrativc  truth,  Mr.  Whewell's 
optmoQt  ara  graotly  at  variance  witli  mine,  but  on  the  particular  point 
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tion  it  gives  me  great  pleasure  to  obser\'e,  that  there  is  a  com* 
_reement  between  ue.  And  here,  as  in  many  oiher  itisiances, 
gladly  acJcnonrledge  that  his  writings  are  cmlnenily  scn'iceable  in 
clearing  from  confusion  the  imtial  Hteps  in  the  analysis  of  tlio  nienlal 
proccssea,  even  where  his  views  respecting  the  ultimate  analysis  (a 
matter  generally  of  far  lesa  importance)  ore  such  as  (though  with  un- 
leigncd  respect)  I  cannot  but  regnrd  as  fundnmenially  erroucoua. 

§  S.  Although,  according  to  tlie  views  here  pre^'nted.  Definitions 
are  properly  of  names  only,  and  not  of  things,  it  docs  not  fullow  that 
deBnilion  is  an  easy  matter.  How  to  define  a  name,  may  not  oidy  be 
an  inouiry  uf  considerable  difiiculty  and  intricacy,  but  may  turn  upon 
couhiderationH  going  deep  into  the  nature  of  the  ihingH  which  are 
denoted  by  llie  name.  Such,  for  mstance,  are  the  inquiries  which 
form  the  subjects  of  the  most  imponant  of  Plato's  Dialogues;  as, 
"  What  is  rhetoric  V*  the  topic  of  the  Gorcios,  or  **  Wliat  w  justice  V* 
that  of  the  RcpubUc.  Such,  also,  is  the  question  scornfully  asked  by 
Pilate,  "  What  is  truth  1"  and  the  fundamental  question  with  specula- 
tive moralists  in  all  ages,  "  What  ii<  vinue  ]" 

It  would  be  a  mlstiike  to  n^jiresent  tliese  difficult  ond  noble  in- 
quiries as  liaving  notliitii^  in  view  boyt»nd  a.srnrTnining  the  conven- 
tional  meaning  of  a  name.  They  are  inquiries  not  so  much  to 
determine  what  is,  as  what  should  be,  tlie  meaning  of  a  name ;  which, 
like  other  practical  questions  ni'  terminology,  requires  for  its  solution 
that  we  bliould  enter,  and  sometimes  enter  very  deeply,  into  tlic  prop- 
erties not  merely  of  names  but  of  the  things  named. 

Although  tlie  meaning  of  every  concrete  general  name  resides  in 
the  attributes  whirh  it  comiotcs,  the  objoeu  wore  namctl  before  ttie 
attributes;  as  appears  from  the  fact  that  in  all  languages,  abstract 
names  are  mostly  compounds  or  derivatives  of  the  concrete  names 
which  cotrespond  to  them.  Connotative  names,  therefore,  were,  aAer 
proper  names,  the  Brst  which  were  used  :  and  in  the  simpler  cases, 
no  doubt,  a  distinct  connotation  was  present  to  tlie  minds  of  those  who 
first  used  the  name,  and  was  distinctly  intended  by  them  to  be  conveyed 
by  it.  The  first  person  who  used  the  word  white,  as  applied  to  snow 
or  to  any  other  object,  knew,  no  doubt,  very  well  what  quality  he  in- 
tended to  predicate,  and  had  a  perfectly  distinct  conception  in  his  mind 
of  the  atinbuie  signified  by  ilio  name. 

But  where  the  resemblances  and  differences  on  which  our  classifi- 
cations are  founded  are  not  of  this  palpable  and  easily  determinable 
kind;  especially  where  they  consist  not  in  any  one  quality  but  in  a 
number  of  qualities,  the  efiects  of  which  being  blended  together  are  not 
Tcry  easily  discriminated  and  referred  each  to  its  true  source  ;  it  oficn 
happens  lliat  names  are  applied  to  nameablo  objects,  \vith  tio  distinct 
connuiat  ion  present  to  the  minds  of  those  who  apply  them.  Tlicy  are 
only  influenced  by  a  general  resemblance  between  the  new  object  and 
all  or  some  of  the  old  familiar  objects  ivhich  they  hove  been  accustom- 
ed to  call  by  that  name.  This,  as  wo  have  seen,  is  the  law  which  even 
the  mind  of  the  philosopher  must  follow,  in  giving  names  to  the  simple 
elementary  feelings  of  our  nature:  but,  where  the  things  to  be  named 
are  cninpiex  wholes,  a  philosopher  is  not  content  with  noticing  a  gen- 
ernl  resemblance;  he  examines  what  the  resemblance  consists  in;  and 
he  only  gives  the  same  name  to  things  which  resemble  one  another  in 
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tho  same  definite  particulars.  Tlio  nhilosopber,  tberefbre.  habitually 
employs  his  geuvrul  nami's  with  a  dcnnitc  connotation.  BuL  Ituigni^a 
was  not  mnclc,  and  can  only  in  sumo  small  degree  l>o  mended,  ny 
philosophers.  In  the  minds  of  the  real  arbiters  of  language,  general 
aames,  especially  where  the  classes  they  denote  cannot  bo  brougbt 
before  the  tribunal  of  llio  outward  senses  to  bo  identified  and  discrun- 
inatcd,  connote  little  more  than  a  vague  gross  resemblance  to  the 
thincfs  which  they  were  earliest,  or  have  been  most,  accustomed  to  call 
by  tlioso  names.  When,  for  instance,  ordinary  persons  predicate  the 
words  just  or  unjust,  of  any  action,  nohlc  or  mean  of  any  ecntiment, 
exproasion,  or  demeanor,  statesman  or  c?tarlatan  of  any  personage 
figuring  in  politics,  do  they  mean  to  affirm  of  those  various  subjects, 
any  determinate  attributes,  of  whatever  kind  1  No ;  they  merely 
recognize,  as  they  think,  some  likeness,  more  or  less  vague  and  loose, 
between  them  and  some  other  things  which  they  have  l>cen  accuslcmied 
to  denominate  or  to  hoar  denominated  by  those  uppcllatious. 

Liinguage,  as  Sir  Jamca  Mackintosh  used  to  Bay  of  govenimenis, 
■*is  not  made,  but  grows."  A  name  is  not  imposed  nt  once  aiid  by 
previous  purpose  upon  a  clas  of  objects,  but  is  first  applied  to  one 
tiling,  and  then  extended  by  a  series  of  transitions  tu  another  and 
another.  By  this  process  (as  has  been  remarked  by  several  writers, 
and  illustralt'd  with  great  force  and  cleame«6  by  Dugald  Stewart,  in 
hid  Philosophical  Exsat/s),  a  name  not  unfj-cfjuently  passea  by  suc- 
cessive links  of  resemblance  from  one  object  to  another,  until  it 
becomes  applied  Co  things  having  nothing  in  common  with  the  first 
things  to  which  the  namo  was  given ;  wliich,  however,  do  not,  for  that 
reason,  drop  the  name ;  so  tliat  it  at  last  denotes  a  confused  huddle  of 
objects,  having  nothing  whatever  in  cominuu ;  and  connotes  nothing, 
not  even  a  vogue  and  general  rcsemlilanoe.  When  a  name  has  fallen 
into  tliis  state,  in  whicli  by  predicating  it  uf  any  object  we  assert 
literally  nothing  about  tho  object,  it  has  become  unfit  for  the  purposes 
either  of  thought  or  of  the  communication  of  thought ;  and  can  only 
bo  made  soniceable  by  stripping  it  of  some  part  of  its  multifarious 
denotation,  and  confining  it  to  objects  possessed  of  some  attributes  in 
common,  which  it  may  be  made  to  connote.  Such  are  tho  inconve- 
niences of  a  language  which  "  is  not  made,  but  grows."  Like  a  xx>ad 
%rhtch  la  not  made  but  has  made  itself,  it  requiroa  continual  mending 
in  order  to  be  passable. 

From  this  it  is  already  evident,  why  the  question  respecting  the 
definition  of  an  abstrai^t  name  is  oflen  one  of  so  much  difficulty.  The 
question,  What  is  juslicol  is,  in  other  words,  What  is  the  attribute 
which  mankind  mean  to  predicate  when  they  call  an  action  ju.**t  ■)  To 
which  tl»o  first  answer  is,  that  baring  come  to  no  precise  agreement  on 
the  point,  they  do  not  mean  to  prCMlicaie  disiincily  any  attribute  at  all 
Nevertheless,  all  beliovo  that  there  h  some  common  attribute  belonging 
to  all  the  actions  wliich  they  are  in  the  habit  of  calling  just.  Tho 
question  then  must  be,  whether  there  is  any  such  common  attribute  T 
and.  in  the  firflt  place,  whether  mankind  ogice  sufficiently  with  one 
Another  as  to  the  paiticular  actions  wiiich  they  do  or  do  not  call  just, 
to  render  the  inquiry,  what  quality  those  actions  have  in  common,  d 
possible  one:  if  so,  whether  tlie  actions  really  have  any  quality  in 
common  ;  and  if  they  have,  what  't  is.  Of  these  tliree,  the  first  alone 
ia  an  inquiry  into  usagi  and  convention;  the  other  two  are  inquiriei 
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imo  mntttTs  of  fact.  And  if  iho  second  question  ^whether  the  actions 
form  a  class  at  all),  litt«  been  answered  negatively,  there  rematnii  a 
fourth,  often  more  arduons  than  all  the  rest,  tiamely,  liow  beat  to  form 
a  cla«8  artificially,  which  ihe  name  may  denote. 

And  here  it  is  fitting  to  remai'k,  tliat  the  study  of  tlio  spontaneous 
growth  of  languages  is  of  the  utmost  importance  to  the  ]ihili>Kopher 
who  would  logically  remodel  thcra.  The  classifications  rudely  mado 
by  established  language,  when  retouched,  as  they  ^most  always  reqmro 
to  be,  by  the  bands  of  lite  logician,  are  often  in  iliemselves  excellently 
suited  to  many  of  bis  piiri»ose8.  When  compared  with  iho  clahi<iHca- 
lions  of  a  philosopber,  they  are  like  the  customary  law  of  a  country, 
which  has  grown  U[>  as  it  wore  spontaneously,  compared  with  laws 
methodized  and  digested  into  a  code :  the  former  aro  a  far  less  perfect 
instrument  than  the  latter;  but  being  the  result  of  a  long,  though 
unscientific,  course  of  experienco,  they  contain  the  greater  part  of  the 
materials  out  of  which  the  systematic  body  of  writton  law  may  and 
ought  to  be  formed.  In  like  mannor,  the  established  gruuping  of 
objects  under  a  common  name,  though  it  may  be  founded  only  upon  a 
groJW  and  general  resemblance,  is  evidence,  in  the  fii"at  place,  that  the 
resemblance  is  obvious,  and  therefore  considerable;  and,  in  tlic  next 
place,  that  it  is  a  resemblance  which  has  struck  great  numbers  of 
persons  during  a  scries  of  years  and  ages.  Even  when  a  name,  by 
eucces.«!ive  extensions,  has  come  to  be  applied  to  tilings  among  wlucb 
there  docs  not  exist  even  a  gross  resemblance  common  to  them  all, 
still  at  every  step  in  its  progress  we  shall  find  such  a  resemblance. 
And  tbese  transitions  of  the  meaning  of  words  are  ofVen  an  index  to 
real  connexions  between  iho  things  denoted  by  them,  which  might 
otherwise  escape  tlie  notice  even  of  philosophers ;  of  tbosc  at  least 
who,  from  using  a  different  language,  or  from  any  difference  in  their 
habitual  associations,  have  fixed  their  attention  in  preference  upon 
some  other  aspect  of  the  things.  The  history  of  philosophy  abounds 
in  examples  ot  such  oversights,  which  would  not  have  been  committed 
if  a  philrjgophcr  had  seen  the  hidden  link  that  connected  together  the 
Bccmingly  disparate  meanings  of  some  ambiguous  word.* 

Whenever  the  inquiry  into  the  definition  of  the  name  of  any  real  ob- 
ject consists  of  anything  else  than  a  mere  comparison  of  authorities, 
we  tacitly  assume  that  a  meaning  roust  be  found  for  the  name,  com- 
patible witli  its  continuing  to  denote,  if  possible  all,  but  at  any  rate  the 
greater  or  the  more  important  part,  of  the  things  of  which  it  is  com- 
monly predicated.  The  inquiry,  ihorefoi-e,  into  the  definition,  is  an 
inquiry  into  the  resemblances  and  ditrcrences  among  iliosc  things : 
whether  there  be  any  resemblance  running  tliough  them  all;  if  not, 
tlirough  what  portion  of  them  such  a  general  resemblance  can  bo  traced : 

*  "F«w  pflople'*  (I  baro  laid  in  another  place)  "have  lellected  how  great  a  kiiowlod^ 
ofThin^  u  rmjuued  to  cnalile  a  man  lo  afnmi  that  any  given  argument  terns  wholly  apon 
wonU.  'l*hero  is,  perfaom,  not  one  or  the  leadiiijf  t«nna  of  phifosopby  which  19  not  used 
ii^ahnost  innumorablfi  soadee  of  nienning,  to  cuptvM  ideas  more  or  leas  wiilf^ly  clifTcrent 
from  one  another.  Betw««n  two  of  th^c  id<>as  a  «ag3cious  and  pcoelmiing  mind  will 
<li«cern,  bb  it  wfre  intuiiivcly,  an  unolirioua  link  of  connexion,  upon  which,  though  per- 
haps unablt.'  to  give  a  logical  account  of  it.  ho  will  found  a  perfenly  valid  arguiitcnt,  which 
his  rxitir,  not  having  to  keen  an  inti^ht  into  the  Thingii,  will  mistake  for  a  fallacv  turning 
on  the  doultle  lueajiinB  '^f  ^  tonn.  And  the  cfcater  thn  grniua  of  him  whu  thus  aufcly  leap* 
orer  Ihe  chasm,  tlia  gTvater  will  probably  be  the  crowing  ond  vainglory  of  Ihe  mere 
logician,  uho,  hchbling  after  him,  oviorps  hii  own  sojierior  wisdom  by  paueio;  oo  its  brink, 
and  giving  up  lu  drMn-rale  his  proper  bualDc&s  of  lindging  it  over." 
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and  finally,  what  arc  the  common  attribatcs,  tho  possession  of  which 
gives  to  tiioin  fill,  or  to  that  portion  of  them,  tho  character  of  resem- 
blance which  baa  led  to  their  being  classed  together.  When  iheee 
common  attributes  have  bce»  ascertuined  and  specitiod,  tho  name 
which  belongs  in  cummou  to  the  resembling  objoctH,  acquires  a  di^ 
tirict  instead  of  a  vagiie  connotation;  and  by  possessing  this  diatinct 
connotation,  becomes  susceptible  of  dchnition. 

In  giving  a  di»tiu(;t  connotation  to  the  general  name,  tho  philosopher 
will  endeavor  to  fix  upon  such  attributes  as^  while  they  are  common  to 
all  tiic  tilings  luually  denoted  by  the  name,  ore  also  of  greatest  impor- 
tance in  themselves,  cither  directly,  or  from  tho  number,  the  conspic- 
uousncss,  or  tlio  interesting  character,  of  the  consequences  to  which 
chey  lead.  He  will  select,  as  far  as  poftsible,  such  differentia  as  lead 
to  the  greatest  number  of  interesting  TW-o/zria.  For  tbcse,  rather  than 
tlto  more  obscure  and  recondite  qualities  on  which  thoy  often  depend, 
give  that  general  character  and  aspect  to  a  set  of  objects,  which  doter- 
mino  the  groups  into  which  thoy  naturally  fall.  But  to  mount  up  to 
the  more  hidden  agreement  upon  which  these  obnous  and  superliciol 
agreements  depend,  is  oilcnono  of  tho  most  difficult  of  scientiHc  prob 
lems.  As  it  is  among  tho  most  dillicult,  so  it  seldom  fails  to  be  among 
the  most  important.  And  since  upon  the  result  of  this  inquin^  respect- 
ing the  causes  of  the  properties  of  a  class  of  things,  there  incidentally 
depends  the  question  what  shall  be  tho  meaning  of  a  word  ;  some  of 
tho  most  profound  and  most  voliiablo  investigations  which  philoaopbj 
presents  to  us,  have  been  introduced  by,  and  have  offered  thomsefvM 
under  the  guise  of,  inquities  into  the  definition  of  a  name. 
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CHAPTER  I. 

OP  INPKBENCE,  OK  RE.\SO.MNG,  Df  6ENGSAU 

§  1.  In  the  precedlnj;  BtKik,  we  have  been  occupied  not  wiih  the 
nature  ofProoi*  bul  with  ihe  nature  of  Assertion:  the  impKirt  conveyed 
by  a  Proposition,  wbetlier  that  Proposition  be  true  or  false;  not  the 
meaiiB  by  which  to  discriminate  true  from  false  Propoaitiona.  The 
proper  subject,  however,  of  Logic  is  Proof.  Before  we  could  under- 
stand what  Proof  is,  it  was  necessary  to  understand  what  that  is  to 
which  proof  ia  applicable;  what  that  is  which  can  be  a  subject  of  be- 
lief or  disbelief,  of  affirmation  or  denial;  what,  in  short,  the  difibrent 
kinds  of  Propositions  assert. 

This  preliminary  inquiry  wo  have  prosecuted  to  a  definite  result. 
Assertion,  in  the  first  place,  relates  either  to  the  meaning  of  words,  or 
to  some  property  of  the  things  which  words  signify,  Asscrtiirns  re- 
specting the  mcaninf^  of  words,  among  which  delinitions  arc  tlie  most 
important,  hold  a  place,  and  an  indispensable  one,  in  philosophy ;  but 
OS  the  moaning  of  words  is  essentially  arbitrary,  this  class  of  assertions 
is  not  susceptible  of  truth  or  falsity,  nor  therefore  of  proof  or  dis- 
proof. Assertions  rcspcciint;  'I'lilnjfH,  nr  what  may  be  called  Real 
Propositions  in  contradistinction  to  verbal  ones,  ore  of  vaiious  sorts. 
We  have  analyzed  tlie  import  of  each  sort,  and  have  ascertained  tlie 
nature  of  the  things  they  relate  to,  and  the  nature  of  what  they  sever- 
ally assert  respecting  those  things.  Wo  found  that  \vhatever  be  ll»e 
form  of  the  pro^Kisition,  and  whatever  its  nominal  subject  or  prodicate, 
the  real  subject  of  every  proposition  is  some  one  or  more  facts  or  phe- 
nomena of  consciousness,  or  some  one  or  more  of  the  hidden  causes  or 
powers  to  which  we  ascribe  those  facts ;  and  that  what  is  predicated 
or  asserted,  either  in  the  affirmative  or  negative,  of  those  phenomena 
or  those  powers,  is  always  either  Existence,  Order  in  Place,  Order  in 
Time,  Causation,  o^  Resemblance.  This,  then,  is  the  theory  of  the 
Import  of  Propositions,  reduced  to  its  ultimate  elements  :  but  there  is 
onotlier  and  a  less  abstruse  expression  for  it,  which  though  stopping 
short  ill  an  earlier  stage  of  the  nnaly^^is,  is  sufficiently  scientific  for 
many  of  the  purposes  for  which  such  a  general  expression  is  required. 


loe 


REASONING. 


V 


This  cxpresaion  recognizes  the  commonly  received  disUnctiou  bet^vecn 
Subject  anil  Auribute,  and  g^ives  the  iollowing  as  tbe  aiialysia  of  the 
meaning  of  propositions  :— Kvery  Proposition  nsserts,  that  some  given 
subject  docs  or  docs  not  po:%8CS3  some  attribute  ;  or  that  some  attribute 
IS  or  is  not  (either  in  all  or  in  some  portion  of  the  subjects  in  which  it 
is  mot  witli)  rxjnjoined  mth  some  other  attribute. 

We  fihoU  now  for  the  present  take  our  leave  of  this  portion  of 
inquiry,  and  proceed  lo  tlio  peculiar  problem  of  tlie  Science  of  Logic, 
immely,  how  the  assertions,  <if  whicn  we  have  analyzed  the  import, 
are  proved,  or  disproved :  such  of  them,  at  least,  as,  not  being  amoua- 
Btle  to  direct  consciousness  or  intuition,  are  appropriate  subjects  of 
proof. 

"*  "We  say  of  a  fact  or  etateraent,  that  it  is  proved,  when  we  be- 
lieve its  truth  by  reason  of  some  other  fact  or  statement  from  which 
it  is  said  to  JoUow,  Most  of  tlio  propositions,  whether  afErmatlvc  or 
negative,  universal,  particular,  or  singidar,  which  we  believe,  are  not 
believed  on  their  own  evidence,  but  on  the  ground  of  something  pre- 
viously assented  to,  and  from  which  they  aio  said  to  be  inferred.  To 
infer  a  proposition  from  a  previous  proposition  or  propositions ;  to 
give  credence  to  it,  or  claun  credenco  for  it-,  as  a  conclusiou  from 
something  else;  is  to  reason,  in  the  most  extensive  sense  of  the  term. 
There  is  a  narrower  sense,  in  which  tho  name  reasoning  is  confined  to 
the  form  of  inference  which  is  termed  ratiocination,  and  of  which  the 
syllogism  is  the  general  type.  The  reasons  for  not  conforming  to  this 
re«lncted  use  of  the  term  were  stated  in  an  early  stage  of  our  mquiry. 
and  additional  motives  will  bo  suggested  by  tho  considerations  ou 
which  we  are  now  about  to  enter. 


§  2.  In  proceeding  to  take  into  consideration  the  cases  in  whicb^g 
inferences  can  legitimately  bo  drawn,  we  shall  first  mention  some  caseft^^H 
in  which  the  inference  is  apparent,  not  real;  and  which  require  notice  "^^^ 
chiefly  that  they  may  not  be  confounded  with  cases  of  inference  prop- 
erly so  called.     This  occura  when  the  propoaition  ostensibly  iiilcrred 
from  another,  appears  on  analysis  to  be  merely  a  repetition  of  the  same, 
or  part  of  tho  samo,  assertion,  which  was  contained  in  l}ie  first.     All 
the  cases  mentioned  iu  books  of  Logic,  as  examples  nf  ^quipullcncy 
or  equivalence  of  propositions,  are  of  tins  nature.     Thus,  if  wo  were 
to  arg-ue,  No  man  is  incapublo  of  reason,  for  every  man  is   rational; 
or,  Ail  men  are  mortal,  for  no  man  is  exempt  from  deatlt ;  it  would 
be  plain  tliut  wg  were  nut  proving  the  proposition,  but  only  appealing 
to  another  mode  of  wording  it,  which  may  or  may  not  be  more  readily 
comprehensible  by  the  hearer,  or  better  adapted  lr»  suggest  the  roi^ 
proof,  but  which  contains  in  itself  no  8hado%v  of  prooK 

Anotlier  case  is  where,  from  an  universal  proposition,  we  affect  lo 
infer  another  which  differs  fi-oni  it  only  in  being  particular:  as,  All  A 
is  B,  therefore  iiomo  A  is  B  :  No  A  is  B,  tliereforo  Some  A  is  not  B. 
This,  too,  is  not  to  conclude  one  propcwition  from  another,  but  to 
repeat  a  second  time  something  which  had  boon  asserted  at  first ;  with 
Che  difference,  that  wo  do  not  here  repent  the  w^olo  of  tho  previous 
assertion,  but  only  an  indefinite  part  of  it. 

A  third  cASO  is  where,  the  antecedent  having  affirmed  a  pretticate 
of  a  given  subject,  the  consequent  afiirtns  of  liie  same  subject  some- 
tiling  already  connotdl  by  the  former  predicate:   as,  Socrates  is  a 
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matt,  therefore  Socratc«  is  a  living  crcoturo  *,  where  all  that  is  counolod 
by  living  creature  was  affirmed  of  Socrates  when  he  was  osacrtod  to 
be  a  man.  If  the  propoeitions  are  negative,  we  must  invert  their 
order,  thus:  Socrates  in  not  a  living  creature,  therefore  he  is  not  a 
man ;  for  if  wc  deny  the  less,  the  greater,  which  includes  it,  Ih  already 
denied  by  implication.  These,  tliorcforc,  are  not  really  cased  of  infer- 
ence ;  and  yet  the  trivial  examplea  by  which,  in  manuals  of  Logic,  the 
rules  of  the  syllogism  are  illuHtratcd,  are  often  of  this  ill-choacn  kind; 
demonstrations  in  form,  of  conclusions  to  which  whoever  nnderslands 
-the  terms  used  in  the  statement  of  the  data,  haa  already,  and  con* 
[eciously,  assented. 

The  most  complex  caso  of  this  sort  of  apparent  inference  is  what  is 
[called  the  Couvortuon  of  Propositions;  which  cunsuta  in  making  the 
.  predicate  become  a  subject,  and  the  subject  become  a  predicate,  and 
iiraming  out  of  the  same  terms,  thus  reversed,  another  pro[)Osinon, 
l-wliich  must  be  true  if  the  former  is  true.     Thus,  from  the  particular 
i  atlirmalive  proposition,  Some  A  is  B,  we  may  infer  that  Some  B  is  A. 
Frum  tlie  universal  negative,  No  A  is  D,  we  may  conclude  tliat  No 
B  is  A.     From  the  univereal  affirmative  proposition,  All  A  is  B,  it 
cannot  be  inferred  that  All  B  is  A ;  though  all  water  is  liquid,  it  is  not 
implied  Uiat  all  liquid  is  water ;  but  it  is  implied  tliat  some  liquid  is 
JO  ;  and  hence  the  proposition.  All  A  ia  B,  is  legitimately  convertible 
into  Some  B  is  A.     This  process,  which  converts  an  universal  propo- 
sition into  a  particular,  is  termed  conveniion  per  acciden*.     From  thu 
proposition,  Some  A  is  not  B,  we  cannot  even  infer  that  S»>me  B  is 
not  A:  though  some  men  are  not  Englwhmen,  it  does  not  follow  that 
i  Aome  Englishmen  arc  not  men.     Tho  only  legitimate  convei-sion,  if 
l«uch  it  can  bo  called,  of  a  particular  negative  proposition,  ia  in  the 
£Drm,  Some  A  is  not  B,  tlicrefore,  somethiug  which  is  not  B  is  A ;  and 
this  is  termed  conversion  by  contTaposition.     In  this  case,  however, 
tho  predicate  and  subject  ai-o  not  merely  reveraed,  but  one  of  them  ia 
altered.     Insteml  of  [A]  and  IB],  the  terms  of  the  new  proposition 
are  [a  thing  which  is  not  BJ,  and  [A).     Tlie  original  proposition, 
Some  A  is  not  B,  is  first  changed  into  n  proposition  Bequipollent  with 
it,  Some  A  i*  ••  a  thing  which  is  not  B  ;"  and  the  proposition,  being 
now  no  longer  a  particular  negative,  but  a  particular  affirmative,  admits 
pof  conversion  in  llie  first  moile,  or,  as  it  is  called,  simple  conversion. 

In  all  those  cases  there  is  not  really  any  inference ;  there  is  in  the 

Iconclusion  no  new  truth,  nothing  but  what  was  already  asserted  iji  the 

■premisses,  and  obvious  to  whoever  apprehends  them.     The  fact  an- 

Dd  in  the  conclusion  is  either  the  ven'  same  fact,  or  part  of  the  fact, 

aaseited  in  the  original  proposition.     Ibis  follows  firom  our  previous 

analysis  of  the  Import  of  Propoeitions.     AVhen  we  say,  for  example, 

^that  some  lawful  sovereigns  are  tyrants,  what  is  the  meaning  of  tho 

tion  ?     That  the  attributes  connoted  by  tho  term  "  lawful  aover- 

[eign,"  and  the  attributes  connoted  by  the  terra  "tyrant,**  sometimes 

[coexist  in  tlie  same  individual.     Now  thia  is  also  precisely  what  wo 

nean,  when  we  say  that  some  tynints  are  lawful  sovereigns;  which, 

bherefore,  is  not  a  second  proposition  inferred  from  the  first,  any  more 

than  the  English  translation  of  Euclid's  Kicmcnts  is  a  collection  of 

theorems  diflbrent  from,  and  consequences  of,  those  contained  in  the 

Greek  original     Again,  if  we  assert  lliat  no  great  general  is  a  fool,  we 

mean  thai  the  attributes  connoted  by  "  threat  general,"  and  those  con- 
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noted  by  "fool/'  never  coexist  in  tlie  same  subject;  which  is  also  the 
exact  meaning  wliicb  we  express  when  we  say,  that  no  fool  is  a  gieat 
general.  \Vlien  we  say  that  all  quadrupeds  are  warm-blooded,  we, as- 
aert,  not  only  that  the  attributea  connoted  by  "  quadruped"  and  those 
connoted  by  "  warm-blooded"  somelioies  coexist,  but  that  the  former 
never  exist  without  llie  latter :  now  the  proposition,  Some  warm- 
bluoded  creatures  are  quadrupeds,  expresses  the  first  half  of  this  mean- 
ing, dropping  the  latter  half;  and,  therefore,  has  been  already  affirmed 
in  the  antecedent  proposition,  All  quadrupeds  are  warm-blooded.  But 
ihat  ail  warm-blooded  creatures  are  quadrupeds,  or,  in  other  words, 
tint  the  attributes  connoted  by  "warm-blooded"  never  exist  without 
those  connoted  by  "  quadrupe<l,"  has  not  been  asserted,  and  cannot  be 
inferred.  In  order  to  reassert,  in  an  inverted  form,  the  whole  of  what 
was  affirmed  in  the  proposition,  AU  quadrupeds  arc  warm-blooded,  we 
must  convert  it  by  contraposition,  thus,  Nolliing  which  is  not  warm- 
blooded is  a  quadruped.  This  proposition,  and  the  one  from  which  it 
18  derived,  arc  exactly  equivalent,  and  either  of  them  may  bo  substitu- 
ted for  the  other;  for,  to  say  that  when  the  attributes  of  a  quadruped 
are  present,  those  of  a  warm-blooded  creature  are  present,  is  to  say, 
that  when  the  latter  are  absent  the  former  are  absent. 

In  a  manual  for  youn.i^  students^  it  would  be  proper  to  dwell  at 
greater  length  upon  llio  conversion  and  opquipollency  of  propositions. 
For,  although  tliaC  cannot  bo  called  reasoning  or  inference  which  is  a 
mere  reaisertion  in  dillercnt  words  of  what  had  been  asserted  before, 
there  is  no  more  important  intcUectual  habit,  nor  any  the  cultivation 
of  which  falls  more  strictly  within  the  province  of  the  art  of  logic,  tlian 
that  of  discerning  rapidly  and  surely  the  idonlity  of  an  assertion  when 
disguised  under  diversity  of  language.  That  important  chapter  in 
logical  treatises  which  relates  to  Uio  Opposition  ot  Propositions,  and 
the  excellent  technical  language  which  logic  provides  for  distinfiruislung 
the  difibrent  kinds  or  modes  of  opposition,  are  of  use  chiefly  fi>r  this 
purpose.  Such  considerations  as  these,  that  contrary  propositions  may 
both  bo  false,  but  cannut  both  bo  true;  iliat  Bub-contrar)'  propositions 
may  both  be  true,  but  cannot  both  be  false;  that  of  two  contradictory 
proposicioTJs  one  must  be  true  and  the  other  false;  that  of  two  subal- 
tcmato  profKiaitiona  the  truth  of  llic  universal  proves  the  truth  of  the 
particular,  and  the  falsity  of  the  particular  proves  the  falsity  of  the 
universal,  hut  not  vice  vend;*  are  apt  to  appear,  at  first  sigiil,  very 
technical  and  mysterious,  but  when  explained,  seem  almost  toii  obvious 
to  require  so  formal  a  statement,  since  the  same  anriount  of  explaniuion 
which  is  necessary  to  make  the  principles  intelligible,  would  enable 
the  truths  which  they  convey  to  be  apprehended  in  any  particular  caee 
which  can  occur.  In  this  respect,  however,  these  axioms  of  logic  are 
on  a  level  with  those  of  mathematics.  Tliat  things  which  are  equal  Co 
thp  same  thing  are  equal  to  one  another,  is  as  obvious  in  any  pailicalar 
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cttsu  as  it  is  ia  the  general  statement :  and  if  nu  such  general  maxim 
had  ever  been  laid  down,  the  demonstrations  in  Euclid  nould  never 
have  halted  fur  any  difficulty  in  stepjiing  acrt)ss  tlie  gap  which  tliia 
axiom  at  present  scitcs  to  bridge  over.  Yet  no  tuie  has  ever  ccnfiured 
writers  on  geometry,  for  placing  a  list  of  these  elementary  genoraliza- 
tiong  at  the  head  of  their  trentiscs,  aa  a  first  exercise  to  the  loanier  of 
the  faculty  which  will  be  required  in  him  at  every  step,  that  of  appro 
bending  a  general  truth.  And  tlie  student  of  logic,  in  the  discussion 
even  nf  such  truths  aa  we  have  cited  above,  acquireA  habits  of  circiim- 
spect  inJerpre lotion  of  words,  and  of  exactly  roeaaurinc  the  length  and 
brendth  of  his  assertions,  which  are  among  the  mo$t  indi.-^pensablc  con- 
ditions of  any  considerable  attainment  in  science,  and  which  i(  is  one 
of  tlie  primary  objects  of  logical  discipline  to  cultivate. 

§  3.  Having  noticed,  in  order  to  exclude  from  the  province  of  Rea 
Buning  or  Inference  properly  so  called,  the  cases  in  which  the  progress 
from  one  truth  to  another  is  only  apparent,  the  logical  consequent  being 
a  mere  repetition  of  the  logical  anlecedont ;  wo  now  pass  to  ihofte 
which  are  caaes  of  infereuce  in  the  proper  acceptation  of  the  term, 
tlioeo  in  which  wo  set  out  from  known  truths,  to  arrive  at  others  really 
distinct  from  them. 

Reasoning,  in  the  extended  sense  in  which  I  use  the  term,  and  in 
which  it  is  synonymous  with  Inference,  w  popularly  said  to  be  of  two 
kinds  ;  reasoning  from  particulars  to  generals,  and  roiisoiiiTig  from  gen- 
erals to  particulars;  the  former  being  called  Induction,  the  latter 
Ratiocination  or  Syllogisni.  It  \nll  presently  be  shown  tJiat  tliere  is 
a  third  spocics  of  reasoning,  wliit-h  fulls  under  neither  of  these  descrip- 
tions, and  which,  ncvcrthcle&s,  ia  not  only  valid,  but  the  foundation  of 
both  the  others. 

It  is  necessary  to  obsen'e,  that  the  expressions,  reasoning  from  par- 
ticulars to  generals,  and  reasoning  from  generals  to  particulars,  arc 
recommended  by  brevity  rather  than  by  precision,  and  do  not  ade- 
quately mark,  without  the  aid  of  a  commentary,  the  distinction  between 
Induction  and  natiocinntion.  The  meaning  intended  by  tliese  expres- 
sions i^,  that  Induction  ia  inferring  a  pruposition  from  propositions  las 
general  than  itself,  and  Ratiocination  i*  infeiTing  a  proposition  from 
propositions  equally  or  more  general,  "When,  fi^um  tlie  ohservutinn  of 
a  number  of  individual  instances,  we  ascend  to  a  general  proposition, 
or  \vhon.  by  combining  a  number  of  general  propositions,  wo  conclude 
from  tliem  another  proposition  still  more  genenil,  the  process,  which  is 
substaniiidly  the  same  in  both  instances,  is  called  Induction.  "UHien 
from  a  general  propositicm,  not  alone  (for  from  a  single  proposition 
nothing  can  be  concluded  which  is  not  involved  in  the  terms),  but  by 
combining  it  with  other  piTipositiotifl,  we  infer  a  proposition  of  the 
same  degree  of  generality  with  itself,  or  a  less  general  proposition,  or 
a  proposition  merely  indindual,  tlic  process  is  Ratiocination.  A\lien, 
in  short,  the  conclusion  is  more  general  than  llie  largest  of  the  p.cm- 
issef).  the  argument  is  commonly  called  Induction;  when  less  general, 
or  equally  genentl,  it  is  Rniiocinaiion. 

Ah  all  exj)crience  begins  with  individual  roKes,  and  proceeds  from 
them  to  generals,  it  might  seem  nn>st  conformable  to  the  natural  order 
of  thought  that  Induction  should  be  treated  of  before  we  touch  upon 
Raliurination.     Il  will,  however,  bo  advantageous,  in  a  science  which 
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aims  at  tracing  our  acquire<l  kDowloJge  to  lu  sources,  thnt  ilio  hiquiror 
afaoulU  commcnco  with  the  later  rather  than  with  tbo  earlier  elagcA  of 
iho  process  of  constructing  our  knowledge;  and  should  iroco  dciira- 
tive  truths  backward  to  the  truths  from  which  tbey  are  deduced,  and 
upon  which  they  depend  for  their  evidence,  befi)re  attempting  to  point 
out  the  original  spring  from  which  holh  ultimaiely  take  their  rise. 
The  advaiiitages  of  this  order  of  proceeding  in  the  present  instance  will 
manifoht  themselves  as  wo  advance,  in  a  tnanner  superceding  the  nd 
cessity  of  any  fuither  justification  or  explanation. 

Of  Induction,  therefore,  we  shall  say  no  more  iit  present,  than  thai 
it  at  leu.'jt  is,  without  douht,  a  pnxoss  of  real  inference.  The  conclu 
sion  in  an  induction  embraces  mure  than  is  contained  iu  the  premi&fles. 
The  principle  or  law  collected  from  particular  instances,  llie  general 
proposition  in  which  wo  embody  the  result  of  our  experience,  covera 
a  mach  larger  extent  of  ground  than  the  iudividu^d  experiuenta  which 
are  said  to  f^:)rm  its  ba^i^.  A  principle  a^ceitained  by  experit^nce,  ia 
more  than  a  mere  summing  up  of  what  we  have  stpecifically  observed 
in  the  individual  caso3  that  wo  have  examined ;  it  is  a  generalizalion 
grounded  on  those  cases,  and  expressive  of  our  belief,  thnt  what  We 
there  found  true  is  true  in  an  indefinite  number  of  cases  which  wc  have 
not  examined,  and  are  never  likely  to  examine,  llie  nature  and 
ground-'t  of  this  inference,  and  the  conditions  necessary  to  make  it 
legitimate,  will  be  the  subject  of  discussion  in  the  Third  Book :  but 
that  such  inference  really  lakes  place  is  not  susceptible  of  question. 
In  every  induction  we  proceed  from  truilis  which  we  knew,  to  truths 
which  we  did  not  know :  from  facts  certi6ed  by  oliscn'ation,  to  facts 
which  we  have  not  obseL~v*ed,  and  even  to  factji  nut  capable  of  being 
now  observed;  future  facta,  for  example  :  but  which  we  do  not  hcsitata 
to  believe  upon  the  solo  evidence  of  the  induction  itself. 

Induction,  then,  is  a  real  process  of  Reasoning  or  Inference. 
Whether,  and  in  what  sense,  bo  much  can  be  said  of  the  Syllogism, 
remains  to  bo  determined  by  the  examination  into  wbicli  we  are  about 
to  enter. 


CHAPTER  11. 

OF  HATtOCt.VATlON,  i^B  eTLLOOIflH. 

§  1.  Tns  analysis  of  the  Syllogism  has  been  so  accurately  and  fully 
performed  in  the  common  manuals  of  Logic,  that  in  the  present  work, 
which  is  not  designed  as  a  manual,  it  is  sufficient  to  recapitulate,  me- 
morift  caujiii,  the  loading  results  of  that  analy&is,  as  a  foundation  for 
the  remarks  to  be  atlenvards  made  upon  the  functions  of  the  ftyllogiam, 
and  the  place  which  it  holds  in  philosophy. 

To  a  legitimate  syllogism  it  is  c^iscntial  that  there  cdiould  be  three, 
and  no  inr>re  than  three,  proposilions,  namely,  the  conclusion,  or  propo- 
sition to  bo  proved,  and  two  other  propositiuns  which  together  prove 
it,  and  wliich  are  called  the  prcniibses.  It  is  essential  that  there  should 
be  tlirce,  and  no  moro  than  throe  terms,  namely,  the  subject  and  prea- 
icale  of  the  conclusi(:in,  and  unoUier  called  the  raidJletcrm,  which  must 
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be  found  in  b:ith  premisses,  sinct!  it  id  by  means  of  it  tba^  the  oOter 
two  tcnns  are  to  be  connected  together.  The  predicate  of  the  conclu- 
eion  is  called  the  mojor  term  of  tJio  syllogism;  the  subject  of  the  con- 
elusion  18  called  the  minor  term.  A3  there  can  be  but  lhix?o  terms, 
the  major  and  minor  terms  must  each  be  found  in  one,  and  only  one, 
of  the  premisses,  together  with  the  middlcterm  which  is  in  them  both. 
The  premies  which  conlairis  the  middletcrm  and  the  major  term  is 
callud  the  major  premiss ;  that  ^vhich  contains  t)ie  middleterm  and  the 
minor  term  is  called  the  minor  premiss  of  the  syllogism. 

Syllogisms  arc  divided  by  some  logicians  into  throc^^wrM,  by  otii 
ers  into  four,  according  to  tbc  jjosition  of  the  middletcrm,  which  may 
either  be  the  subject  in  both  premisses,  the  predicate  in  botiif  or  ihc 
subject  in  one  and  the  predicate  in  the  other.  The  most  common 
case  is  that  in  which  the  middleterm  is  the  subject  of  the  major  prem- 
ies and  the  predicate  of  Uio  minor.  This  is  reckoned  as  (he  first  nguro. 
When  the  middleterm  is  the  predicate  in  both  premisses,  the  syllogism 
belongs  to  the  second  figure ;  when  it  is  the  subject  in  both,  to  the 
third.  In  the  fourth  figure  the  middlcteiin  is  the  subject  of  the  minor 
preraiitH  and  the  predicate  of  the  major.  Those  writers  who  reckon 
no  more  tlian  thrco  fibres,  include  this  case  in  the  first. 

Kacli  figure  is  subdivided  into  modes,  according  to  what  arc  called 
the  qvantity  and  qualttif  of  the  propositions,  that  is,  according  as  they 
are  universal  or  particulnr.  aflirmative  or  negative.  The  following  arc 
examples  of  all  the  legitimate  modes,  that  is.  all  those  in  wbich  the 
conclusion  correctly  follows  fi-om  the  premisses.  A  is  the  minor  term, 
C  the  major,  B  the  middleterm. 


Finrr  FiaoiK. 


AH  B  iB  C 
All  A  ifl  B 
therefore 
AUAiaO 


NoCiaB 

AUAmB 

therefore 

NoAiaC 


\a  R  i«C 
All  A  is  B 
therefore 
NolisO 


All  B  la  C 
Souc  A  ia  B 

Ihentfore 
Some  A  i«  C 


Xo  B  is  C 
Some  A  i«  B 

thcrefgro 
Some  A  is  not  C 


Second  Fiook. 


All  G  Is  B 
No  A  is  B 
thorafoTfl 
No  AisC 


No  C  is  B 
Some  A  is  B 

therefore 
Some  A  is  not  C 


All  G  U  n 
Some  A  ia  not  B 

iberel'uTe 
Some  A  is  not  C 


AHBisC  NoBisC 
All  Bis  A  AUBisA 
tbcrffoie        thrrofore 


TnmD  FiGTift. 

Some  B  is  G  AH  BisC 
AUBisA      SuiuoBisA 
therefore         there/ore 


SomoBisnotC  NoBIsC 
All  B  is  A  Some  B  is  A 

therefore  thettfore 


SotneAiaC  SiitneAisnotC  SomoAisC  SomeAisC  SomeAisnotC  SomcAisootC 


FOVRTH   FlODJtE. 


AUG  is  B 
All  B  is  A 
Ihereforo 
Some  A  isC 


All  C  ia  B 
No  B  is  A 
thorcfofc 
Some  A  ia  C 


SomcCiaB 
AUBisA 
therefore 
Suuic  A  is  C 


NoCisB 

All  B  is  A 
Ihrrorore 
Some  A  ia  not  C 


No  C  is  B 
Some  B 19  A 

tbOTCfOTO 

Some  A  is  not  C 


In  these  exemplars,  or  blank  forms  for  making  syllogisms,  no  place 
is  assigned  to  sinffuiar  propositions;  not,  of  course,  because  such  pro- 
positions are  not  used  in  ratiocination,  but  because,  their  predicate 
Deing  aflirmed  or  denied  of  the  whole  of  the  subject,  they  are  ranked, 
fir  the  purposes  of  the  syllogifim,  with  universal  propositions.  Thus, 
lopfte  twj  rtyllogisma — 
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All  men  are  mortal  Ail  men  are  raortal. 

All  kings  arc  men,  Socrates  is  a  man, 

tboreforc  therefore 

AU  kings  arc  mortiil,  Socratns  i«  moitaj, 

are  argiiraonts  precisely  similar,  and  are  both  i-unkcd  in  tlio  first  mode 
of  rhc  first  fignre. 

The  reasons  why  syllogisms  in  any  of  the  above  forms  are  logitimato, 
ib&t  is,  "*by,  if  the  prcml-tacs  be  true,  the  conclusion  muPt  necessarily  be 
so,  and  why  thi:t  is  nut  the  cose  in  any  otlicr  possible  mode,  that  is,  in 
any  other  combination  of  universal  and  particular,  affinnative  aiid 
negative  propositions,  any  person  taking  intere:it  in  these  infjuiries  may 
be  presumed  to  have  either  Icamt  from  the  common  bcIiooI  books  ol 
the  Ryllogistic  logic,  or  to  be  capable  of  divining  for  himself.  Tho 
reader  may,  however,  bo  roforrod.  for  ever)*  needful  explanation,  to 
Archbishop  Whalely's  Elements  of' Logic,  where  he  mil  find  ii^ated  with 
philoso]}hical  precision^  and  exphiined  with  peculiar  perspicuity,  ifap 
whole  of  the  common  doctiine  of  the  syllogism. 

All  valid  ratiocination ;  all  reasoning  by  which,  from  general  propu 
aitions  previously  admitted,  other  propositions  equally  or  less  general 
are  inferred ;  may  bo  exhibited  in  some  of  the  above  forms.  The  whole 
of  Euclid,  for  example,  might  be  thrown  without  difficulty  into  a  series 
of  syllogisms,  regular  in  mode  and  ligurc. 

Although  a  syllogism  framed  according  to  any  of  these  formula*  is  a 
valid  argument,  all  correct  ratiocination  admits  of  being  stated  in  syllo- 
giams  of  the  first  figure  alone.  The  rules  for  throwing  on  argument  in 
any  of  the  other  figures  into  the  first  figure,  are  calleJ  rules  for  the  re- 
duction of  syllogismB.  It  is  done  by  tho  conversion  of  one  or  other,  or 
both,  of  the  promiasos.  Thus,  an  argument  in  the  first  mode  of  the 
second  figure,  aa — 

NoCiaB 

All  A  is  B 

therefore 

No  A  is  C, 
may  bo  reduced  as  follows.  Tho  proposition.  No  C  is  B,  being  an  uni- 
versal negative,  admits  of  aimple  conversion,  and  maybe  changed  into 
No  B  is  C,  which,  as  wc  showed,  is  the  vci-y  aamc  assciiion  in  other 
words — the  same  fact  (lifTorcntly  expressed.  This  traasformation  hav- 
ing been  effected,  the  argument  assumes  the  following  form : — 

No  Bis  C 

AU  AiaB 
therefore 

No  A  is  C, 
which  is  a  good  syllogism  in  the  secutid     ode  of  the  first  figure.    Agam, 
an  argument  in  iho  first  mode  of  ibo  third  figure  must  resemble  the 
following  :— 

All  B  is  C 

AU  B  is  A 

therefore 

Some  A  i»  C, 
where  tho  minor  premiss,  All  B  is  A.  conformably  to  what  was  laid 
down  in  the  last  chapter  respectiiig  universal  atBrmatives,  docs  not  ad- 
rail  of  simple  conversion,  but  may  be  converted  per  aceidens,  thus,  Some 
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B; 


proposition, , 


.  though 


loos  not  express  the  whole  of  what  is  assert- 
1  in  the  proposition,  A 11 1$  ib  A,  expresses,  as  was  formerly  shown,  part 
of  it,  and  must  therefore  be  true  if  the  whole  is  true.  Wo  have,  then, 
as  the  result  of  the  reduction,  the  following  syllogism  in  the  third  mode 
of  the  fimt  figure  : — 

AllBisC 
Some  A  is  B, 
trom  which  it  obviounly  follows,  that 

Some  A  is  C 
In  tlie  game  manner,  or  in  a  manner  on  which,  after  these  examples 
it  is  not  necessary  to  enlarge,  every  mode  of  the  eccond,  rhird,  and 
fourOi  fignrea  may  be  reduced  to  some  one  of  the  four  modes  of  the 
first.  In  other  words,  every  conclusion  wliich  can  ho  proved  in  any  of 
the  last  three  figures,  may  be  prored  in  the  first  figure  from  the  aame 
premisses,  with  a  slight  alteration  in  the  mere  manner  of  expressing 
them.  Every  valid  ratiocination,  therefore,  may  be  stated  in  the  firal 
figure^  that  is,  in  one  of  the  following  iurm^ : — 

No  B  is  C 
AU  A 
Some  A 


Every  B  is  C 

All  A  \      •    n 

Some  A      }      '' ^' 

therefore 

Some  A      J     "  ^* 


iaB 


therefore 
No  A  is  > 

Sotne  A  is  noc   } 


C. 


Or,  if  more  significant  symbols  are  preferred, — 

To  prove  an  aiTnTnative,  the  argument  must  admit  of  being  Btstad 
ia  thia  form : — 

AU  animals  are  mortal ; 
All  men  f 

Some  men      >     are  nnimalfl ; 
Socrates         ) 

thercibro 
All  men  ) 

Some  men      >      are  mortal. 
Socrates  ) 

To  prove  a  negative,  the  argument  must  be  capable  of  being 
expressed  in  this  form : — 

No  one  who  is  capable  of  self-control  is  noceftsarily  vidona ; 
AU  negroes  f 

Some  negroes        >    ore  capable  of  self-control ; 
Mr.  A'b  negro       ) 

'  therefore 

No  negroes  are  ) 

Some  negroes  are  not     >•  necessarily  vicious. 
Mr.  A's  negro  is  not       ) 

Although  all  ratiocination  admits  of  being  thrown  into  one  or  the 
other  of  these  forms,  and  eoraetimea  gains  considerably  by  the  trans- 
formation, both  in  clearness  and  in  the  ohvioiwness  of  its  consequence ; 
there  are.  no  doubt,  cases  in  which  the  argument  falls  more  naturally 
into  one  of  the  other  three  figure}*,  and  in  which  its  conclusivenoss  ia 
more  apparent  at  the  first  glance  in  those  figiiros,  than  when  reduced 
into  the  first.     Tims,  if  the  proposition  were  tliat  pagans  may  be  Wp- 


iK 


no 
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tuou»,  aud  ihe  evidoncc  to  prove  it  were  the  example  of  Aiistides ;  ■ 
•jUogism  in  the  third  figure, 

Aristidcs  was  irirtQOUfl, 
Aristidcs  was  a  pagan, 

iberoforo 
Some  pag-an  was  virtuous, 

would  be  a  more  natural  mode  of  stating  the  argunicDt,  and  would 
carry  conviction  more  instantly  home,  than  the  same  ratiocination 
strained  into  the  first  figure,  thus — 

Aristidcs  was  rirtuous, 
Somo  pagan  was  Ariiitidos, 

uiereforo 
Somo  pagan  was  virtuous. 

A  German  philosopher,  Lambert,  whoso  News  Organon  (published 
m  the  year  1764)  contains  among  other  tilings  the  roost  elaborate  and 
complete  exposition  of  the  syllogistic  doctrine  which  I  have  happened 
to  meet  with,  has  expressly  examined  what  sort*  of  argumonta  fall 
most  naturally  and  suitably  mto  each  of  the  four  figures ;  and  his  solu- 
tion is  characterized  by  great  ingenuity  and  clearness  of  thought.* 
The  argument,  however,  is  one  and  the  same,  in  whichever  figure  it  is 
expressed;  since,  5ls  we  have  already  seen,  tlio  premisses  of  a  syllo- 
gism in  the  second,  tliird.  or  fourth  figure,  and  those  of  the  Byllogism 
Ml  the  first  figure  to  which  it  may  be  reduced,  oio  the  same  premisses, 
in  everything  except  language,  or,  at  least,  as  much  of  them  as  con- 
tributes to  the  proof  of  the  conclusion  is  the  same.  Wo  are  therefor© 
at  liberty,  in  conformity  with  tlie  general  opinion  of  logicians,  to  con- 
sider the  two  elementary  forms  of  the  first  figure  as  the  universal 
types  of  all  correct  ratiocination ;  the  one,  when  the  conclusion  to  be 
proved  is  affirmative,  the  other,  when  it  is  negative ;  even  though  cer- 
tain arguments  may  have  a  tendency  to  clothe  themsolvcs  in  the  forms 
of  the  second,  third,  and  fourth  figures ;  which,  however,  cannot  porai- 
bly  happen  with  tho  only  class  of  arguments  which  arc  of  fiist-rate 
hcientific  imporlatico,  those  in  which  the  conclusion  is  all  universal 
affinnativc,  Huch  conclusions  being  susceptible  of  proof  in  the  first 
figure  alone. 

§2.  On  examining,  then,  these  two  general  formula;,  wo  find  that  in 
both  of  them  one  premiss,  the  major,  is  an  universal  proposition;  and 

*  HU  conclusiotis  sro,  "  Tbo  6r9t  figure  »  mitotl  to  the  ducoiery  or  proof  of  the  propor 
ttas  of  &  thing:  tlic  sdcoih)  Vo  tho  discovery  or  proof  of  the  tli&tmrtioni  hetwoco  things, 
thethird  lo  the  tliscoTPrvor  proof  of  instuices  nwl  eireptioris;  tht- fourth  to  the  discovery, 
or  Mcluiion,  of  tb«  dilTcroni  species  of  a  ffcnus-"  The  rofcrpnca  of  •yllojrisnu  in  ibo  Unt 
thrPD  figures  to  (he  di'itMni  de  omni  <f  im/id  i^^  Lainbctt's  virw,  siraioed  and  tinnatunil : 
to  each  of  tlic  ihrne  bolonjs,  aeconUiur  to  mm.  a  Mpanite  uiom,  co^rdinitc  and  of^quttl 
authonty  with  that  dictum,  nnd  lo  vrhich  bo  gives  tbo  names  of  dictuoi  d*  divrto  for  tha 
HAcond  tigurc.  rfiV/nm  ij>  eitmjtl*  for  tha  third,  and  dittun  dt  rteifnca  for  the  fourth.  See 
part  i.  or  DumoMlagu.  chap.  iv.  %  2atf  rt  ttqq. 

Were  it  not  that  the  views  I  am  about  to  propound  on  the  funrtiona  and  uUtmatie  four 
ddtion  of  the  ayllofrism  render  ourti  distinctions  aa  Ihrsu  of  very  suljordiiiBlo  imporUnce.  t 
should  have  availed  myself  Inr^rly  of  this  and  other  apeculotioaa  of  Lamlicrt;  who  has 
dtaplayed,  within  tlie  Uaiita  of  the  received  theory  of  tha  syllogism,  an  onfioaUty  (or  which 
It  was  scarcely  to  be  siippoacd  that  there  tiould  still  have  tiei-n  roocn  on  »u  cxhauite*!  a 
subject,  and  whoae  book  may  be  Birongly  locommcnded  to  lh<>»e  who  may  attem[>t  sliU 
fariJier  lo  improve  ihs  eieellent  mnnusU  we  already  posaees  of  this  elementsry  portion 
<M  Art  ofReaawfiing. 
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aciordmg  as  thtu  U  affirmative  or  negative,  the  couclusiuii  is  ao  too. 
AH  ratiocination,  therefore,  starts  from  a  general  proposition,  principle, 
or  (uwumption  :  a  proposition  in  which  a  predicate  13  affirmed  or  denied 
of  an  entire  class;  that  is,  in  whirh  some  attribute,  or  the  negation  of 
Krae  al  tribute,  i«  asserted  of  an  indefinite  number  of  olyecls,  ditftin- 
euished  by  a  common  characteristic,  and  designated,  in  consci^ucuce, 
by  a  common  name. 

The  other  premiss  i«  alw'tiys  aflirmalive,  and  asserts  that  soraelhing 
(whicii  may  be  either  aft  individual,  a  class,  or  pari  of  a  class),  belongs 
10,  or  is  included  in,  the  class,  respecting  wliicb  stimclhirg  woa  affirmed 
or  denied  in  the  major  premiss.  It  folliiws  that  the  allribulo  affirmed 
or  denied  of  the  entire  class  may  (if  there  was  truth  in  that  affirmation 
or  denial)  bo  affirmed  or  denied  of  the  object  or  objects  alleged  to  bo 
included  in  the  cIom  :  and  this  is  precisely  the  assertion  made  in  the 
conclusion. 

Whether  or  not  the  foregoing  i.s  an  Bdc(|uale  account  of  the  con- 
stituent parts  of  the  syllogism,  will  be  presently  considered  j  but  as 
far  aa  it  goes  it  is  a  true  account.  It  has  accordingly  been  generalized 
and  erected  into  a  logical  maxim,  on  which  all  ratiocination  is  said  to 
Ik)  founded,  insomuch  that  to  reason  and  lo  apply  the  maxim  are 
supposed  to  be  one  and  the  Bnme  dung.  The  maxim  is.  That  what- 
ever can  be  affirmed  (or  denied)  of  a  class,  may  be  affirmed  (or  denied) 
of  everything  inchidcd  in  the  class.  This  axiom,  supposed  to  be  the 
basis  of  the  syllogistic  theory,  is  termed  by  logicians  the  dictum  tie 
omni  ct  nyiio. 

This  maxim,  however,  when  considered  as  a  principle  of  reasoning, 
appears  suited  to  a  system  of  metaphysics  once  indeed  generally 
received,  but  which  for  the  la.-*t  two  coniurics  has  been  considered  as 
finally  abandoned,  though  there  have  not  been  wanting,  in  our  own 
day,  ftttcmptA  at  its  revival.  So  long  as  what  were  termed  Univereala 
were  regarded  as  a  peculiar  kind  of  substances,  having  an  objective 
existence  distinct  from  the  individual  objects  classed  under  them,  iho 
dictum  de  otnni  conveyed  an  iniporiant  moaning;  because  it  expressed 
the  intercommunity  of  nnlure,  which  it  was  necessary  upon  that  theory 
that  we  sliould  suppose  to  exist  between  those  general  substances  and 
the  particular  substances  which  were  subordinated  to  them.  That 
everything  prcdicablc  of  tlie  universal  was  prcdicable  of  the  vyioua 
individuals  contained  under  it,  was  then  no  identical  proposition,  but 
a  Btatemcnt  of  what  was  conceived  as  a  fundamental  law  of  the  uni- 
The  at^sertion  ilint  the  eunre  nature  and  propertie-s  of  the 
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mbiltmtia  srcuada  formetl  pnrt  of  the  properties*  of '  each  of  the 
individual  snb.'^laiicea  cnlleil  by  the  same  name;  that  the  properties  of 
Man,  for  example,  were  prnpcrtie.^  of  nil  men;  was  a  proposition  of 
real  significance  whi?n  Man  did  not  mean  all  men,  but  somcihing 
inherent  in  men,  and  vastly  sujierior  to  them  in  dignity.  Now,  how- 
ever, when  it  is  kiwwii  thai  a  class,  an  universal,  a  genus  or  species,  19 
not  on  entity  per  xe,  Init  neither  more  nor  less  than  the  indiviilual 
Bubstances  themselves  which  are  placed  in  iho  class,  and  that  there  is 
nothing  real  in  the  matter  except  those  objects,  n  coimnon  name  given 
lo  ihera,  and  common  atrributes  indicated  by  the  name ;  whjtl,  I  should 
be  ^lad  to  know,  do  wo  learn  by  being  lold,  that  whatever  can  be 
ftffiimrd  of  a  clasd,  may  bo  affirmed  of  every  object  contained  in  the 
elass  ?     Tlie  class  /*  nothing  but  tlio  objects  contained  in  it :  and  th« 
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Otiimm.  if.  vms$t.  Tsttcv.'^  muinma  n  zut  iofnhiTni  jnoiBHTim ,  ^iK  wav- 
*c»?r  a  *ru»  vc  -Krr.utt  to^eisa.  a  =nie  it  «aca  if  smw  iimecab.     If  ifl 

-yu^t'ninr  "»*«•.  "ixe  f^'lL'JiCsn.  -v^ojui  juteeic  ae^  'vooc  x  sat  «•  3£c9 
jmn  b%lnr%:  *  i  '^^  ^utsmr  'r'^^'y     Tiit  jg'<ai  iic  amh  a-  -ob  &  -par 

■jiujrr"-au'Jt    *^  ""lac-^wr  Jk.  » ."^  iai£  ax  11  2«   nimcmc  31  imbm  ef 

suiur  1-v  V  im£  31'jc  ^'.  ":e  :'  smce  ziat  3L.  jc  sit  iixvesc  -aaB^MkaA  to 
tut  ivni'ak  txjyxt  ^^nc  ^uicrk^iS-xj  ^r-XM£Onif  somx  x«Eai  W  s«e. 

u^r  w  la.  KZJ'JSL  pic  u  l  owli^riuL :  ve  snox:  ji*:k,  ii;uie  jc  »  "immiihIiiiI 

Aj.  *rT'jr  "wiu'A  fc-^jnwc  fintT-r  refuiac  sus  aKdt«dEr»£  £tbb  flcaeDoe. 
Tjfti^a  ufMOft  toiTT  pic  rjoj  k  iisnr  sec  of  jasrtaa.  lo  ns-  ifcucoidmI  back  id 

'/  bF*3t'  M.'>dsm  jAui'j»'Jia»sn  "toivt:  ux  beexi  ^isiiBE  in  nieir  csaoBaBpC 
f'A  tl«^  nr^iiulwftdc  a'JSiZQi  ^us  eezierk  and  £pKa»  btt  &  panifiBr  kind  cf 
)iut«lttu'j«fc,  -ttinr^  r«««r>i]  gobstanoet  hanE  tx»e  anh-  pesmHXient  danes, 
irbil*-  tiM;  izidjridtUkl  ku^jAJ£xic<»'  cuximrtheiide^  nadeir  A^th  w  ib  a 
i>^Mftuii]  fiox,  hziuwlod^t:,  'vt'lDch  xtcxxsfiari}T  in^artf  eaAaSoj,  cmx  ^mily 
Lvvfr  r*ilHtl'm  Vj  thwie  g-euentJ  gabfitsxices  or  nmretsalfi.  uid  nOl  u>  die 
fu.r:U  vr  particttlan  iiidudttd  izuder  them.  Yet,  thoiu<ii  nanoa^ly  r»- 
j'sfAed,  llli*  rerr  docoiue,  iriielber  disgiiised  under  tbe  Abscr»a  Ideas  ot 
L'x^  fn^jM^  fipQcuLizaaia,  litnTcrrer,  it  liaf  less  Tinaied  dsxi  diose  ot 
jwT^iitpK  imr  otLer  writer  wbo  bss  been  ixi&cted  with  it),  mider  die 
ij  hm-iif^miualijnxi  rjf  H.olil»es  and  Candniac,  or  tbe  ontology  ef  ibe  later 
luujtiaiui,  lius  lierer  cea«ed  to  poison  philasopby.  Onoe  aoconcnaed 
1  o  f^iuftider  waeutific  ttivestigiiticm  as  easentiallT  consisliii^  in  die  sCndy 
of  uiuTCFBulfi,  men  did  nut  drop  this  habit  of  tbonclii  -when  diey  ceased 
to  rei^ard  tmrrenalfi  as  prisseaang  an  indcpendeiAt  existence :  and  even 
tboM;  wlio  went  the  lengtli  <jf  crnisidering  them  as  mere  naiDCB,  conild 
nrA  free  tbcnnselves  frfjm  the  notion  that  tbe  inresligaticm  of  trod  con 
riiHUid  entirely  or  partly  in  some  kind  of  conjuration  or  ji^g^e  ivith 
thrifu'  namtm.  When  a  philosopher  adopted  fiDly  die  Nominalist  view 
ftf  thi-  flignificatiuD  of  genera)  lan^piage,  retaining  along  wid  it  the 
dictiAn  de  omni  as  the  foundation  of  all  reasoning,  two  such  praniaBes 
fairly  put  together  were  likely,  if  he  was  a  consifOent  thiitker,  to  land 
him  in  rather  startling  conclusions.  Accordingly  it  has  been  seriously 
Ii(4d  by  writers  of  deserved  celebrity,  that  the  process  of  amring  at 
new  truthf)  by  reasonincf  consists  in  die  mere  substitution  of  one  sec  oi 
arbitrary  signp  f(»r  another;  a  doctrine  which  they  supposed  to  derive 
irrenistiblc  confirmation  from  the  example  trf"  algebra.  If  dere  were 
any  procoiw  in  sorcery  or  norroraancy  more  preternatural  dan  dis,  I 
ahould  >ie  much  durpriAod.  The  culminating  point  of  dis  philo8<^hy 
in  the  notpd  aphoriHrn  oCCondilInc,  that  a  science"  is  nothing,  or  scarcely 
anyrhing,  but  vnr  Janj^vc  hicn/aitr:  in  other  words,  dat  de  one  snffi- 
rient  rule  for  discovering  the  nature  and  properties  of  objects  is  to 
name  them  properly:  ns  if  the  rovrrso  wore  not  tlie  truth,  dat  it  iaim- 
posHJiilp  to  namr  thrm  properly  except  in  pr«>j>onion  as  we  are  already 
nrtptiiiiiled  with  ihrir  nature  ami  pmportios.  Can  it  be  neccssaiy  te 
wtv   't'«t  none,  not  oven  the  most  trivial  knowledge  wid  respect  tt 
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Thinsra,  ever  woa  or  could  be  orii^inally  got  at  by  any  C0Ticei\able 
niaiii[JuIation  of  mere  names:  and  that  what  can  be  leamtfrom  riomos, 
is  only  wlmt  somebody  wbu  used  tho  names,  knew  betbre '(  I'biloso- 
pbical  anulysiti  conFitTiiH  llio  indication  bf  common  aensc,  that  the  func- 
tion of  namca  is  but  that  of  enabling  ns  to  remcmler  and  to  communi- 
cate our  thougbtB.  Tbat  tbcy  also  fitrongibcHf  oven  to  an  incalculable 
extent,  the  power  of  tbouj^^bt  itself,  is  most  true :  but  they  do  tbU  by 
no  intrinsic  and  peculiar  virtue:  they  do  it  by  the  power  inherent  ifi 
an  artilicial  memory,  an  ingtrument  of  which  few  have  adequately  con- 
sidered the  immcQso  potency.  Ad  an  artificial  memory,  laiiguai^c  truly 
ift,  vrhat  it  has  ao  oAen  been  called,  an  instrument  of  thought :  but  it  is 
one  thing  to  be  the  in&trumcnt,  and  another  to  be  the  exclusive  subject 
upon  which  the  instniment  Is  exercised.  Wc  thinls,  indeed,  to  a  con- 
siderable extent,  by  means  of  names,  but  what  we  think  of,  are  the 
things  called  by  tlioxe  names ;  and  there  cannot  be  a  greater  error  than 
to  imagine  that  thought  run  be  carrier!  on  with  nothing  in  our  mind 
but  names,  of  that  wo  can  nmko  the  names  think  for  us. 

§  3.  Those  who  considered  tho  dictum  tie  omiti  as  the  foundation  oi ' 
the  syllo^sm.  looked  upon  ar^imcnls  in  a  manner  roiTettpondin?  Uf 
the  erroneous  view  which  Hobbes  took  of  jjropositlons.  Because  thenj 
are  some  propositions  which  are  merely  verbal,  Hobbos,  in  order  (af»- 
parently)  that  his  definition  might  he  rigorously  universal,  deliued  a 
proposition  as  if  no  propositions  declared  anythint;  except  the  meaniiic 
of  words.  IfHobhea  was  rijjht;  if  no  further  account  than  this  cotdd 
be  given  of  the  import  of  propositions  ;  no  iheoi-y  could  be  given  but 
the  commonly  received  one,  of  the  combination  of  propositions  iu  u 
syllopsm.  If  the  minor  premiss  asoeried  nothing  more  than  that  some- 
thing belongs  to  a  class,  and  if,  as  consistency  would  require  a  *  to 
suppose,  the  major  premiss  asserted  nothing  of  that  class  except  that 
.  itM  included  in  another  class,  the  conclusion  would  only  be,  that  what 
included  in  the  lower  class  is  included  in  tbe  higher,  and  tho  n_>sult, 
berefore,  nothing  except  that  the  classification  is  consistent  with  itself. 
But  we  have  seen  that  it  is  no  sufBcicnt  account  of  the  raeanin^^  of  a 
proposirion,  to  say  ihat  it  refers  something  to,  or  excludes  Bom'.'thing 
frotn.  u  class.  Every  proposition  ivhicb  conveys  real  information 
weerts  n  matter  of  fuct,  dopcndcul  ujxrn  the  laws  of  nature  ajid  uoi 
npon  artificial  classification.  It  asserts  that  a  given  object  does  or 
&es  not  possess  a  given  attribute;  or  it  asserts  that  two  atrribntes^  or 
sets  of  attributes,  do  or  do  not  (constantly  or  occasionally)  coex- 
ist. Since  such  is  the  purport  of  all  propositions  which  convey 
sny  real  knowledge,  und  Kince  mtiucinalion  is  a  mode  of  acquir- 
ing real  knowledge,  any  theory  of  ratiocinotion  which  doe*  not  re 
cognize  lliis  import  of  propusitions,  cannot,  we  may  bo  sun-,  be  lb 
true  one. 

Appl>-ing  this  view  of  propositions  to  tbe  two  premisses  o^  a  syl' 
gism,  wc  obtain  the  following  results.     Tbe  major  premiM,  which, 
already  remarked,  is  always  universal,  asserts,  that  all  things  which  h 
a  certriiu  ottribulc  {or  attributes)  liave  or  have  not  along  with  it,  s 
tain  other  attribute  (or  attributes).     Tbe  minor  premiss  asserts  the  ,  .{jc 

thing  or  *ct  of  things  which  are  the  subject  of  that  premisr,  bar  ^j,^ 

first -mentioned  attribute;  and  the  conclusion  is,  that  theyhovefo  j^^^ 

ifacy  have  not)  tho  aocood.     Thus  in  our  former  examnU . 
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All  moo  aro  mortal, 

Socrates  is  a  roan, 
therefore 

Socrates  is  mortal, 
the  subject  and  predicoto  of  the  major  premiss  arc  connotattve  termt^ 
donotiug  objects  and  connoting  attributes.  The  assertion  in  Uie  major 
premiss  is,  that  along  with  one  of  ibo  two  sets  of  attributes,  we  alwaya 
hnd  the  other :  that  tho  attributes  connoted  by  "  man"  never  exiBt  un- 
less conjoined  with  the  atlributo  called  mortality.  The  assertion  in  tho 
minor  premiss  is  that  the  individual  named  Socrates  possesses  the 
former  attributes ;  and  it  is  concluded  that  he  possesses  also  the  attri- 
bute mortality.    Or,  if  both  the  premisses  arc  general  propomtions,  as 

All  men  aro  mortal, 

AU  kings  aro  men, 
therefore 

All  kings  are  mortal, 

the  minor  premias  asseils  that  tho  atti'ibutes  denoted  by  kinship  only 
exist  in  conjunction  with  those  signified  by  the  word  man.  The  major 
asserts  as  before,  that  tho  last- mentioned  attributes  are  never  found 
without  tho  attribute  of  mortality.  Tho  conclusion  Uj  that  wherever 
the  attributes  of  kingship  are  found,  that  of  mortality  is  found  also. 

If  the  maior  premiss  were  ncgati\-e,  as.  No  men  are  gods,  it  would 
aasert,  not  that  the  attributes  connoted  by  *'  Man"  never  exist  without, 
but  that  they  never  exUt  mth,  those  connoted  by  "  God ;"  from  wluch, 
together  with  tho  minor  premiss,  it  is  concluded,  that  the  same  iucom- 
patibility  exists  between  the  attributes  constituting  a  god  and  t}iose  con- 
Btitnting  a  king.  In  a  similar  manner  we  might  analyze  any  other  ex* 
mnplo  of  the  syllogism. 

If  we  generalize  this  process,  and  look  out  for  the  principle  or  law 
involved  in  every  nuch  inference,  and  presupposed  in  every  syllogiam 
the  propositions  of  which  aro  anything  more  than  merely  verbal ;  wo 
find,  not  the  umncfining  dictum  dc  omni  ct  nullo,  but  a  fundamental 
principle,  or  ratlier  two  principles,  strikingly  reserabUug  the  axioms  of 
uiatliematic!>.  The  first,  which  is  tho  principle  ,of  amrmativo  syllo- 
gisms,  is,  tliat  tilings  which  coexist  with  the  same  thing,  coexist  with 
one  another.  The  second  is  tho  principle  of  negative  syllogisms,  and 
is  to  lliis  effect :  tliat  a  thing  which  coexists  with  another  tiling,  with 
which  other  a  third  thing  does  not  coexist,  is  not  coexistent  with  that 
third  thing.  These  axioms  maniftistly  relate  to  facts,  and  not  to  con- 
ventions: and  one  or  other  of  ihora  is  ihc  ground  of  ilie  legitimacy  of 
every  argument  in  which  facts  and  not  conventions  are  tho  matter  treat- 
ed of. 

§  4.  It  only  remains  to  translate  tliis  exposition  of  tlio  syllogism 
from  tho  ono  into  the  other  of  tho  two  languages  in  which  we  lormerly 
remarked*  Uiat  all  propositi on<t,  and  of  course  therefore  all  combina- 
tions of  propositions,  might  be  expressed.  Wc  observed  that  a  propo- 
sition inig^it  be  considered  in  two  different  lights ;  as  a  portion  of  our 
knowledge  of  nature,  or  as  a  memorandum  for  our  guidance.  Under 
the  former,  or  speculative  aspect,  an  aflirmative  general  proposition  is 
au  assertion  of  a  speculative  truth,  viz.,  lliat  whatever  has  a  certain  ai- 
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Iributc  lni8  n  certain  otbur  allribulo.  Under  the  other  aspect,  it  is  to 
bo  rcgnrdcd  not  ns  a  part  of  our  knowledge,  tui  as  an  aid  for  our  prac- 
tical  exigencies,  by  enabling  ua  when  >vo  see  or  Icam  that  an  object 
posecBscs  one  of  ilie  two  attributes,  to  infer  that  it  pijsscescs  the  other ; 
thus  employing  the  first  attribute  as  a  mark  or  evidence  of  the  Kccond. 
Thus  regarded,  every  syllogism  comes  within  the  following  general 
formula : — 

Attribute  A  is  a  mark  of  attribute  B, 
A  given  object  baa  ihe  mark  A, 

therefore 
The  given  object  has  the  altnbute  B, 
Referred  to  this  typR,  the  arguments  which  we  have  lately  cited  as 
specimens  of  tlie  Byllogi«m,  will  express  themselves  in  the  following 
manner : — 

The  attributes  of  man  are  a  mark  of  the  attribute  mortality, 
Socrates  has  the  attributes  of  man, 

therefore 
Socrates  has  the  attribute  mortality. 
And  again, 

Tlic  attributes  of  man  ai-e  a  mark  of  the  attribute  mortality, 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  attribute  mortality. 
And  lastly, 

The  attributes  of  man  are  a  mark  of  the  a&aence  of  tlie  attributoa 

of  a  god, 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
Tlio  attributes  of  a  king  are  a  mark  of  the  absence  of  the  attributes 
signified  by  the  word  god : 
(or,  are  evidence  of  the  absence  of  those  attributes). 

To  correspond  with  this  alteration  in  the  form  of  the  Byllogisma,  the 
axioms  on  which  the  syllogistic  process  is  founded  roust  undergo  a 
corresponding  transfomiution.  In  this  altered  phraseology,  both  those 
axioms  may  be  brought  under  one  general  expression  ;  Tiamely,  that 
whatever "  posaessea  any  mark,  possesses  iliat  which  it  is  n  mark  of. 
Or,  when  the  minor  premiss  as  well  os  the  major  is  universal,  wc  may 
state  it  thus  :  whatever  is  a  mark  of  any  mark,  is  a  mark  of  that  which 
this  last  is  a  mark  of.  To  trace  the  identity  of  tliese  axioms  with  those 
previously  laid  down,  may  be  safely  Icli  to  the  intelligent  reader.  Wc 
shall  find,  as  we  proceed,  the  great  convenience  of  the  phraseology 
into  which  we  have  last  throu'n  them,  and  which  is  better  adapted  than 
any  1  am  acquainted  with,  to  express  with  precision  and  force  what  is 
aimed  at,  and  octuallv  accomplished,  in  every  case  of  the  ascertain- 
ment of  a  truth  by  ratiocination. 
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CHAPTER  III. 

OF  THE  FUNCTIONS,  AND  LOGICAL  VALUC,  OF  TUE  8YLLOG1HM. 

§  1.  We  have  shown  what  la  the  real  nature  of  iho  truths  wiili 
which  tiie  iSyllogisra  is  conversant,  in  contradistinction  to  the  more 
supcHicial  manner  in  which  thulr  icoport  ia  conceived  in  the  common 
theory ;  and  what  oro  the  tundamental  axioms  on  whidi  lla  probative 
force  or  concluaiveness  depends.  Wo  have  now  to  inquire,  whether 
the  syllogiMlic  process,  that  of  reasoning  from  generals  to  particulars. 
i»f  or  is  not,  a  procoss  of  inference ;  a  progress  irora  the  known  to  the 
unknown  ;  a  moons  of  coming  to  a  knowledge  of  something  which  we 
did  not  know  heibre. 

Logicians  have  been  remarkably  unauimous  in  their  mode  of  an* 
swerlng  thia  question.  It  ia  universally  allowed  tliat  a  syllogism  is 
vicious  if  there  be  Hnyrhing  more  in  tbc  conclusion  tliim  was  assumed 
in  the  premisses.  But  this  in,  in  fact,  to  say,  that  notliing  ever  iras,  or 
can  be,  proved  by  syllogism,  which  was  not  known,  or  assumed  to  be 
known,  before.  Is  ratiocination,  then,  not  a  process  of  inference  t 
And  is  the  Bylloeism,  to  which  the  word  reasomng  has  so  ot^en  been 
represented  to  be  exclusively  appropriate,  not  really  entitled  to  be 
called  reasoning  at  all  ?  This  acems  an  inevitable  consequence  of  the 
doctrine,  admitted  by  all  writers  on  the  subject,  that  a  syllogism  can 
tirovo  no  more  than  is  involved  in  the  premisses.  Yet  the  acknowl- 
9dgraent  so  explicitly  made,  has  not  prevented  one  set  of  nTiters  from 
coutinuing  to  represent  the  syllogism  as  the  correct  analysis  of  what 
the  mind  actually  pcrfoiTnci  in  discovering  and  proving  the  larger  half 
of  the  truths,  whether  of  science  or  of  doily  life,  which  wo  believe ; 
while  those  who  have  avoided  this  inconsistency,  and  followed  out  the 
general  theorem  respecting  the  logical  value  of  the  syllogism  to  its 
fegitimate  corollary,  have  been  led  to  impute  uselessuess  and  frivolitv 
to  the  syllogistic  theory  itself,  on  tho  ground  of  the  petitlo  principvi 
which  they  allege  to  be  inherent  in  cvcrj-  syllogism.  As  I  believe 
both  these  opinions  to  be  fundamentally  erroneous,  I  must  request  the 
attention  of  tho  reader  to  ccrtuui  cuusideraiioris.  without  which  any 
just  appreciation  of  the  true  character  of  the  syllogism,  and  the  func- 
tions it  performs  in  philosojihy,  appears  to  mo  impossible ;  hut  which 
seem  to  have  been  cither  overlooked,  or  insufficiently  adverted  to, 
both  by  the  defenders  of  the  syllogistic  theory  and  by  its  assailants. 

\  2.  It  must  be  granted  tliat  in  every  syllogism,  considered  as  an 
argument  to  prove  the  conclusion,  tliere  ia  a  petUio  prindpii.  When 
wft  say, 

All  men  are  mortal, 
Socrates  is  a  man, 

therefore 
Socrates  is  mortal ; 

it  is  unanswerably  urged  by  tho  adversaries  of  the  syllogistic  theoi^, 
that  the  proposition,  Socrates  is  mortal,  is  presupposed  in  the  more 
general  assumption,  All  men  are  mortal :  that  we  cannot  be  assured 
of  the  mortality  of  aU  men,  unless  we  were  previously  cortxn  of  l>' 
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mortality  of  ovory  indiviiiual  man  :  that  if  it  be  still  doubtful  whedit^i 
Socrates,  or  auy  oilier  individual  you  chooso  lo  unoie,  bo  mortal  oi 
not,  the  name  degree  of  uncortainty  taust  bang  over  the  aHtjertioii,  AU 
iDen  are  mortal :  that  the  geacrtil  principle,  instead  of  being  given  b6 
evidence  of  the  particular  cose,  cannot  itself  be  token  for  true  without 
exception,  until  every  sliadow  of  doubt  which  could  afit^ct  auy  cose 
comprised  \\'itli  it,  is  dispelled  by  evidence  aliundk;  and  then  what 
remains  for  the  syllogism  lo  prove  1  that,  in  sliort,  no  reasoning  irom 
generals  to  particulars  can,  as  such*  prove  anylhiug :  since  irom  a 
general  principle  you  cannot  infer  auy  particulars,  but  tlioso  which  tlie 
principle  itaeli  assumes  as  foreknown. 

This  doctrine  is  irrefragable ;  and  if  logicians,  though  unable  to 
dispute  it,  have  usually  exhibited  a  strong  disposition  to  explain  it 
away,  this  was  not  because  tlioy  could  discover  any  flaw  in  the  argu- 
mcut  itbclf,  but  because  the  contrary  opinion  Seemed  to  re^t  upon 
arguments  equally  indisputable.  In  die  syllogiiim  last  referred  to,  for 
example,  or  in  any  of  those  which  we  previously  constraclod,  is  it  not 
evident  tliat  the  conclusion  may.  to  the  pei-son  to  whom  the  syllogism 
is  presented,  be  actually  and  hfttiA  Jide  a  new  truth  1  Is  it  not  matter 
of  daily  experieoce  that  truths  previously  undreamt  of,  facts  which 
have  not  been,  and  cannot  be,  directly  obsen'od,  are  arrived  at  by  way 
of  general  reasoning  1  Wo  beheve  that  the  Duke  tji  Wellington  is 
mortal.  Wc  do  not  know  this  by  direct  observation,  since  he  is  not 
yet  dead.  If  we  were  asked  how,  ibis  being  the  case,  we  know  the 
duke  to  be  mortal,  we  should  probably  answer.  Because  all  men  are 
BO.  Here,  therefore,  we  arrive  at  the  knowledge  of  a  truth  not  (aa 
yet)  susceptible  of  observation,  by  a  reasouiug  which  admits  of  being 
exhibited  in  the  following  syllogism  : — 

AU  men  arc  mortal, 

The  Duke  of  Wellington  is  a  man, 

therefore 
The  Duke  of  Wellington  is  mortal. 

And  since  a  large  portion  of  our  knowledge  is  thus  acquired,  logicians 
have  persisted  in  representing  the  syllogism  as  a  process  of  inlerence 
or  proof;  although  none  of  them  have  cleared  up  the  difiiculty  which 
arises  from  the  inconsiHiency  between  that  assertion  and  the  principle, 
that  if  there  be  anything  in  the  cnncluiiion  which  was  not  already  as* 
Bertcd  in  the  premisses,  the  argument  is  vicious.  For  it  is  impassible 
to  attach  any  serious  scientific  value  to  such  a  mere  aalvo,  as  tlie  dis- 
tinction dravra  between  being  involved  Ay  implication  in  the  premisses, 
anJ  being  directly  asserted  in  them.  When  Archbishop  Whattrly,  for 
example,  saye,*  that  the  object  of  reasoning  is  "mcirely  to  c'X]i»nd  and 
milohl  the  assertions  wrapt  up,  as  it  were,  and  implied  in  fhosc  witli 
which  we  set  out,  ond  to  bring  a  person  to  perceive  an<l  ncknowlndgo 
tlie  full  force  of  that  which  he  has  admitted,"  he  dues  nor,  I  think, 
meet  the  real  difUcully  requiring  to  be  explained,  namely,  how  it  hap- 
pens that  a  science,  Uke  geometry,  can  be  all  "^vrapt  up"  in  a  few 
detiuitioDs  and  axioms.  Nor  doe«  this  defence  of  the  syllogism  differ 
much  from  what  iu  assailants  urge  against  it  as  an  accusation,  when 
they  charge  it  with  being  of  no  use  except  to  those  who  sock  to  press 

*  Logic,  p.  316. 
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the  roniui]i(ciirc8  nf  oii  ailnibtsion  into  which  a  man  has  been  entrappoU 
rilhout  huviiig  cousideretl  ;mtl  understood  its  full  force.     When  you 
Imittcd  tho  major  preralss,  you  asserted  tlie  concloition  j  but,  says 
trchbisbop  Whaiely,  you  asserted  it   by  itnplicalion  merely;    thia, 
'  however,  can  here  only  moan  thai  you  aMerled  it  unconsciously ;  that 
you  did  not  know  you  were  lusserting  it;  bill,  if  so,  tlie  difticulty  re- 
vives in  ihia  shape — Ouijht  you  not  to  have  knuwiil     Wero  you  war- 
ranted in  asROrting  the  gt^neroJ  proposition  without  having  BnliHfiod 
yourself  of  tbo  truth  of  everything  which  it  fairly  includes  f     And  iJ' 
not,  what  then  is  tho  syllogititJc  urt  but  a  contrivance  for  caLchiug  you 
iu  a  trap*  and  holding  you  tast  in  it  7 

§  3.  From  ibis  difiirulty  there  appears  to  be  but  one  issue.  Tlie 
proposiiion,  that  the  Duke  of  Wellington  is  mortal,  ia  evidently  an  i«- 
ferenco ;  it  ia  got  at  as  a  conclusion  from  something  else  ;  luii  lio  wo,  in 
reality,  couclude  it  from  tbo  proposition.  All  men  are  mortal  1  I  aQ* 
swcr,  no. 

Tho  error  committed  ia,  I  conceive,  that  of  overlooking  the  distinc- 
tion between  tbo  two  parta  of  tlio  process  of  philosophizing,  the  inler- 
ring  part,  and  the  registering  paix;  and  ascribing  to  the  latter  the 
funcUuna  of  tho  former.  The  mistake  ia  that  of  referring  a  man  to  his 
own  notes  for  the  origin  of  his  knowledge.  If  a  man  ia  asked  a  ques- 
tion, and  is  at  the  moment  unable  to  answer  it,  bo  may  refresh  bis 
memory  by  turning  to  a  memorandum  which  he  carries  about  with 
hira.  But  if  he  wero  aaked,  how  the  fact  rimm  to  bis  knowledge,  he 
would  scarcely  answer,  bocause  it  was  sot  down  in  hia  nolo-Do«ik  ; 
uide$s  the  book  was  written,  like  the  Koran,  with  a  cjuill  from  the 
tving  of  the  angel  GabricL 

Assuming  that  the  proposition,  The  Duke  of  Wellington  is  roortnl, 
is  immediately  an  inference  from  the  proposition.  All  men  ore  mortal ; 
whence  do  we  derive  our  knowledge  of  that  general  truth  ?  No  super- 
naturtil  aid  being  Hup|)osed,  tho  answer  must  be,  by  obson'ation.  Now, 
all  which  man  can  obson'o  are  individual  cases.  From  lhe.*;e  all  gen- 
eral truths  must  be  drawn,  and  into  these  they  may  be  again  resolved : 
for  a  general  truth  is  but  an  uggrcgnlo  of  particular  truths;  a  compre- 
hensive expression,  by  which  an  indcfmile  number  of  individual  iaets 
are  afHrmed  or  denied  at  once.  But  a  general  proposition  is  not 
merely  a  comp&ndious  form  for  recording  ond  preserving  in  the  ineni- 
cry  a  number  of  particular  faets,  all  of  which  have  been  ul»ser^■ed. 
Generalization  is  not  a  process  of  mere  naming,  it  is  also  a  procesii'  of 
inference.  From  instances  which  we  have  observed,  we  feel  warranted 
in  concluding,  that  what  we  found  true  in  those  instances,  holds  in  all 
similar  ones,  past,  present,  and  future,  however  numerous  they  may  be. 
We  then,  by  that  valuable  contrivance  of  language  which  enables  us  to 
«peak  of  many  as  if  they  wero  one,  record  all  that  we  have  obscned, 
Itogcther  with  all  that  wo  infer  fix>m  our  ob««rr\*ationa,  in  one  concise 
expression;  and  have  thus  only  one  proposition,  instead  of  nn  endlesi; 
number,  to  remember  or  to  coinmunicnte.  The  results  of  many  obsor- 
vatinns  and  inferences,  and  instnictirmK  f*)r  making  innumerrtble  infer- 
ences in  unforeseen  cases,  arc  compressed  into  one  ehorC  acntenro. 

^V*hen,  therefore,  we  conclude  from  tho  doalh  of  John  and  Thomas, 
and  every  other  person  we  ever  beard  of  in  whose  case  tho  expcri- 
mmt  had  been  fairly  cried,  that  the  Duke  of 'NVvllington  ii  mortal  like 


refit;  we  may,  indeed,  pass  through  the  generalization,  All  men 
•  mortal,  ob  an  intermediate  stage  ;  but  it  ifl  not  in  tlie  latter  half  of 
the  process,  the  descent  from  all  men  to  the  Dulco  of  Wellinqtou,  tlint 
the  inference  resides.  The  inference  ia  finished  when  we  have  asserted 
that  all  moil  are  mortal.  What  remains  to  be  performed  aftcrwarda 
U  merely  deciphering  our  own  notes. 

Archbisliop  Whatcty  ba.s  contended  that  syllogizing,  or  roa^uniiig' 

am  goneraU  to  particulars,  is  not,  agreeably  to  the  vulgar  idea,  a  po- 

iHar  mode  of  reasoning,  but  the  pliilosophical  analysis  of  the  n]o<le  in 

which  all  men  reason,  and  must  do  so  if  they  reason  at  all.     With  the 

I  deference  due  to  so  high  an  autliority,  I  cannot  help  iltinking  Uiut  the 
vulgar  notion  is,  in  tbu  case,  the  more  correct.     If,  from  our  experi- 
Enco  of  John,  Thomas,  &c.,  who  once  were  living,  but  are  now  dead, 
tre  are  entitled  to  conclude  that  all  human  beings  are  mortal,  we  might 
surety  without  any  logical  inconsequence  have  C43ncluded  at  once  trom 
those  instances,  that  the  Duke  of  Wellington  is  mortal.     The  mortality 
\>i  Joliu,  Thomas,  and  company  is,  after  all,  the  whole  evidence  we 
have  for  the  mortality  of  the  Duke  of  AVellington.     Not  one  iota  16 
^_  added  to  the  proof  by  interpolating  a  general  proposition.     Since  the 
^Mndividual  cafies  are  ail  the  evidence  wc  can  possess,  c^Hdcncc  which 
^"no  logical  form  into  which  we  choose  to  throw  it  can  make  greater 
than  it  is ;  and  since  that  evidence  ia  either  sufficient  in  itaelf,  or,  if  in- 
sufficient for  one  puqiose,  cannot  be  Kufiicient  for  the  other;  I  am 
unable  to  see  why  wc  should  be  forbidden  to  take  the  shortest  cut 
from  these  suflicicnt  premisses  to  the  conclusion,  and  constrained  to 
travel  the  "high  prion  road"  by  the  arbitrary  fiat  of  logicians.    1  can- 
not nerreive  why  ic  slioutd  be  impossible  to  journey  from  one  place  to 
mother  uides9  we  "  march  up  a  hill,  and  then  march  down  again.**    It 
be  the  safest  road,  and  there  may  be  a  resting  place  at  the  top 
le  hill,  affording  a  commanding  view  of  the  surrounding  country; 
Tjut  for  the  mere  purpose  of  arriving  at  our  jounicy's  end,  our  taking 
that  roatl  is  perfectly  optional ;  it  iii  a  question  of  time,  trouble,  and 
danger. 

Not  only  may  wc  reason  ^ra  particulers  to  particulars,  without 

passing  through  generals,  but  we  perpetually  do  so  reason.    All  our 

Barliest  inferences  are  of  this  nature.     From  the  first  dawn  of  intelli- 

_enco  we  draw  inferences,  but  years  elapse  before  we  leain  the  use 

pf  general  language.     The  child,  who,  having  burnt  his  fingers,  avoids 

I  thrust  tliem  again  iuin  the  fire,  bfts  reasoned  or  inferred,  though  he 

boa  never  thought  of  the  general  maxim,  Fire  barna.     He  knows  from 

memory  that  he  has  been  burnt,  and  on  lliis  evidence  believes,  when 

he  sees  a  candle,  that  if  he  puts  his  finger  into  the  flame  of  il,  he  will 

be  burnt  again.     Ho  believca   this  in  every  case  which  happens  to 

arise  -,  but  without  looking,  in  each  instance,  beyond  the  present  case. 

He  is  not  generalizing;  he  ia  inferringn.  pailicular  from  particulars. 

In  the  same  way,  also,  bnitca  reason.     There  is  little  or  no  ground  for 

attributing  to  any  of  tho  lower  animals  the  use  of  conventional  feigns, 

^■witliout  which  general  propositions  are  impossible.     Hut  those  animuls 

^KTofit  by  ox[>erience,  and  avoid  what  ihcy  have  found  to  cause  them  pain, 

^^n  tho  same  manner,  though  not  always  with  the  eamo  skill,  as  a  human 

creature.     Not  only  the  burnt  child,  but  the  burnt  dog,  dreads  the  Hrc. 

1  believe  that,  in  point  of  fact,  when  drawing  inferences  from  our 

personal  experiencj    and  not  from  maxims  handed  down  to  us  by 
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booka  or  tradition,  we  roach  oftener  cooclude  from  partiriilars  to  ]>ar» 
ticulors  direcUy,  than  through  iho  intermcdiato  agency  of  any  gener  " 
proposition.  \Vo  are  coiutautly  reasoning  from  ourselves  to  otfa^ 
people,  or  fix>m  one  person  to  anoihcr,  without  giving^  ourselves  tl! 
trouble  to  erect  our  observations  into  general  maxiins  of  human  i 
external  nature.  AVhcn  wo  conclude  that  some  person  will,  on  soa 
given  occasion,  feci  or  act  bo  and  so,  wc  sometimes  judgo  frotn  i 
enlarged  considcrmion  ofihe  manner  in  which  men  in  general,  or  m( 
of  some  particular  character,  arc  accuHiomed  to  feci  and  act  ; 
much  uflener  from  having  knotvn  tlic  feelings  and  conduct  of  the  same 
roan  in  S4>inc  previous  instance,  or  from  cutiMdering  how  wo  should 
fool  or  act  ourselves.  It  is  not  only  the  village  matron  who,  when 
called  to  a  consultation  upon  the  case  of  a  neighbor's  child,  pronoun* 
ces  on  the  evil  and  its  remedy  simply  on  the  rccoUeclion  and  authority 
of  what  she  accounts  tlie  similar  case  of  her  Lucy.  We  all,  where 
we  have  no  definite  maxims  to  steer  hy,  guide  ourselves  in  the  same 
way;  and  if  we  have  an  exicnsivo  cxpenenco,  and  retain  its  impres- 
sions strongly,  we  may  acquire  in  this  manner  a  \'ery  considerab** 
power  of  accurate  judgment,  which  we  may  be  utterly  incnpahle 
justifying  or  of  communicating  to  others.  Among  the  higher  order  of 
practical  intellects,  there  have  l>een  many  of  whom  it  was  remarked 
DOW  admirably  they  suited  their  means  to  tlieir  ends,  without  being 
able  to  give  any  sufficient  reasons  for  what  they  did ;  and  applied,  or 
seemed  to  apply,  recondite  principles  which  thoy  were  wholly  unable 
to  state.  This  is  a  natural  consequence  of  having  a  mind  stored 
with  appropriate  particulars,  and  baring  been  long  accustomed  to 
reason  ni  once  from  these  to  iresh  particularSf  without  practising  the 
habit  of  stating  to  oneself  or  to  others  the  corresponding  general  pn>p- 
ositions.  An  old  warrior,  on  a  rapid  glance  at  tltc  ontlines  of  the 
ground,  is  able  at  once  to  give  the  necessary  orders  for  a  skillful  ar 
rangcment  of  his  troopH;  though  if  ho  has  received  little  thcoroticnJ 
instniciion,  and  has  seldom  Wen  called  upon  to  answer  to  other  people 
for  his  conduct,  ho  may  never  have  had  in  his  mind  a  single  genera] 
tlieorem  respecting  the  relation  between  ground  and  array.  But  Ids 
experience  of  encampments,  under  circumstancos  more  or  lews  similar, 
has  left  a  number  of  vivid,  niiexpn'ssed,  ungeneralized  analogies  in 
his  mind,  the  moat  appro[>riatc  nf  winch,  instantly  suggesting  iCsell^ 
determines  him  to  a  judicious  arrangcmcnf. 

The  skill  of  an  uneducated  person  in  the  use  of  weapons,  or  of  tools, 
is  of  a  precisely  similar  nature.  The  savage  who  executes  unerringly 
the  exact  throw  which  brings  dowTi  his  game,  or  lu*  enemy,  in  the  man- 
ner most  suited  to  !iis  purpose,  under  the  operation  of  aU  iJie  conditinns 
necesjiarily  involved,  the  weight  and  form  of  the  weapon,  the  directiiMi 
and  distanco  of  the  ohject,  the  action  of  the  wind,  &rc.,  owes  this  power 
to  a  long  scries  of  previous  cxpcrimonts,  the  results  of  w-hich  he  cer-. 
tainly  never  framed  into  any  verbal  tlioorems  or  rules.  It  is  the  same 
in  all  extniordinary  manual  dexterity.  Not  long  ago  a  Scotch  manufac- 
turer procured  from  Kngland,  at  a  high  roie  o\' wages,  a  working  dyer, 
famous  for  pnxhicing  very  fine  colors,  with  tlie  riew  of  teaching  to  his 
other  workmen  the  same  skiU.  Tbo  workman  came ;  but  his  mode  of 
proportioning  the  ingredients,  in  which  lay  the  secret  uf  the  effects  he 
proaucod,  was  by  taking  them  up  in  Imndfuls,  while  tho  common  methfid 
was  to  weigl   them.     The  manufacturer  sought  to  make  him  turn  his 
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handling  syMem  into  an  e<]uiva1ent  weighinj^  systom.  that  the  general 
principjo  of  his  peculiar  mode  of  proceedintf  might  be  ascertained. 
Tliis,  fiowcvor,  iho  man  found  himself  quito  unable  to  do,  and  therefore 
coald  impart  hiw  skill  to  nobody.  He  had,  from  the  intlividual  cases  of 
his  oNVTi  experience,  established  a  connexion  in  his  mind  between  fine 
efiecta  of  color,  and  tactual  percoptionrt  in  handling^  hif*  dyeing  mntcri* 
oIb  ;  and  from  iheee  perceptions  he  could,  in  any  jiJirticular  ca-^es.  infer 
the  means  to  be  em|iloyt?u,  and  the  effects  which  would  be  pn^uccd, 
but  c«jidd  not  put  others  in  possession  of  the  grounds  on  which  ho  pro- 
ceeded,  from  having  never  generalized  tliem  In  hia  own  mind,  or  ex- 
pressed thora  in  language. 

Almost  every  one  knowa  Lord  Mansfield'rt  advice  to  a  man  of  prac- 
tical good  sense,  who,  liein^  appointed  governor  of  a  colony,  lind  to 
preside  in  its  court  of  jufttice,  without  previous  judicial  piTurticeor  legal 
educiiiion.  The  ad\ice  wiia,  to  give  bis  decision  boldly,  for  it  would 
probably  be  right ;  but  never  to  venture  on  a«tsigning  reasons,  for  they 
would  almost  infulUbly  be  wrong.  In  ciunjs  like  this,  which  are  of  no 
uncommnu  occurrence,  it  would  bo  al>surd  to  suppose  that  the  bad 
reaaun  was  tho  source  of  the  good  decision.  Lord  MansfteUl  knew  that 
if  any  reason  were  aasigned  it  would  be  necessarily  an  afienhought, 
the  judge  being  in  fact  guided  by  impressions  from  past  expcricnco, 
without  the  circuitous  process  of  framing  general  principles  from  them, 
tnd  that  if  he  attempted  to  frame  any  such  he  would  assuredly  fail. 
Lord  MausBeld,  however,  would  not  have  doubted  tliat  a  man  of  eijual 
experience,  who  had  also  a  mind  stored  with  general  propositioae  de- 
rived by  legitimate  induclion  from  tliat  experience,  would  have  been 
greatly  preferable  as  a  judge,  to  one,  however  sagacious,  who  could 
not  be  trusted  with  the  explanation  and  justification  of  his  own  judg 
men»9.  The  cases  of  able  men  performing  wonderful  things  they  know 
not  bow,  are  examples  of  tiio  less  civilized  and  most  spontaneous  form 
of  tho  operations  of  superior  mindB.  It  is  a  defect  in  them,  and  oi^cn 
a  source  of  errors,  not  tc  have  generalized  as  they  went  on  ;  but  gen- 
eralization is  a  help,  the  most  important  indeed  of  all  helps,  yet  not  an 
essential. 

Kvi'u  philosophers,  who  posacM,  in  the  form  of  general  propositions, 
a  syst.«>matic  record  of  the  results  of  the  experience  of  mankind,  need 
not  always  revert  to  tliosto  goneral  propositions  in  order  to  apply  that 
experience  to  a  new  ca^^e.  It  is  justly  remarked  by  Dugald  Stewart, 
tliut  tliough  our  rcoMoiiings  in  mathetnalics  depend  entirely  upon  tho 
axioms,  it  is  by  no  racaiw  nccessniy  to  our  seeing  the  concbisivtiuesa  of 
the  proof,  that  the  axioms  should  be  expressly  ndvciicd  to.  When  it 
is  iiuorrod  that  A  H  is  equal  to  C  D  because  each  of  them  is  equal  to 
E  P,  the  moat  uncultivated  underslandinc,  as  soon  as  tho  propositions 
were  underetood,  would  rwsent  to  the  inference,  without  having  ever 
beard  of  the  general  iniih  that  "  things  which  are  equal  to  the  some 
thing  are  equal  to  one  another."  Tliis  remark  of  Stewart,  consistently 
followed  out,  goea  to  the  root,  os  I  conceive,  of  the  philosophy  m 
ratiocination  j  and  it  is  to  bo  regretted  that  ho  himself  stopped  short  at 
a  much  more  limited  application  of  it.  He  saw  that  the  general  propo- 
vilions  on  which  a  reasoning  is  said  to  depend,  may,  in  certain  cases, 
be  altogether  omitted,  without  impairing  \x»  probative  force.  But  ho 
imagined  this  to  be  a  peculiarity  belonging  to  axioms ;  and  argued  from 
it,  that  axiums  are  not  tlie  foundations  or  first  principles  of  geonmtry, 
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from  tthicb  all  the  otlier  truths  of  the  science  are  syilhclically  deduced 
(iiii  ihe  ItLWA  of  motion  and  of  the  composition  of  forces  in  mechunicd, 
tJio  etjual  mobility  of  fluids  iu  hydrostatics,  the  laws  of  rcBectiou  and 
red-action  in  optics,  are  iho  first  principles  of  those  sciences) ;  but  arc 
merely  neceseary  aj^umplious,  self-evident  indeed,  and  tho  denial  of 
which  would  annihilate  all  demonstration,  but  irom  which,  as  premieaes, 
nothing  can  bo  demonstrated.  In  the  present,  as  in  many  other  in- 
stances, this  thoughtful  and  elegant  writer  has  perceived  an  important 
truth,  but  only  by  halves.  Finding,  in  the  case  of  geometrical  axioms, 
that  general  names  have  nut  any  talismauic  virtue  for  conjuring  now 
truths  out  of  the  pit  of  darkness,  and  not  ficeing  that  this  is  equally  true 
in  every  utlicr  case  of  generalization,  he  contended  that  axioms  arc  iu 
iheir  nature  barren  of  consequences,  and  Uiat  the  really  fi-uitlul  trulha, 
tho  real  first  principles  of  gcomelry,  are  the  definitions  ;  ih«t  tho  defi- 
nition, for  example,  of  the  circle  is  to  the  properties  of  the  circle,  what 
the  la\v3  of  c*iuilibrium  and  of  the  pressure  of  ll»e  atmosphere  are  to  the 
rise  of  the  mercury  in  the  Tomcellian  tube.  Yet  all  that  he  had 
asserted  respecting  the  function  to  which  tlio  axioms  are  confined  in 
the  demonstrations  of  geometry,  holds  equally  true  of  the  defiuilions. 
Every  demonstration  m  Euclid  might  be  carried  on  wiihcul  tliem. 
Tliis  is  apparent  iVom  the  ordinary  jnocess  of  proving  a  proposition  of 
geometry  by  means  of  a  diucram.  Wh;it  st^siimption,  in  fact,  do  wo 
set  out  from,  to  demonslrnio  by  a  diagram  any  of  the  properties  of  the 
circle  ]  Not  tliat  in  all  circles  the  radii  are  equal,  but  only  that  they 
arc  to  in  tho  circle  ABC.  As  our  wan'ant  for  assuming  this,  we 
appeal,  it  is  true,  to  the  deHuitton  of  a  circle  in  general;  but  it  is  only 
necessary  that  you  should  grant  the  ns.suniption  tn  tho  case  of  tlte  par- 
ticular circle  suppose^!.  From  ihi^,  which  is  not  a  genera!  but  a  sin- 
gular proposition,  combined  with  other  propositions  of  a  similar  kind, 
some  of  which  v?tfn  generalized  are  called  definitions,  and  others 
axioms,  we  prove  that  a  certain  conclusion  ia  true,  not  of  all  circles, 
but  of  the  particular  circle  ABC;  or  at  least  would  be  so,  if  tho  facts 
precisely  accorded  with  our  aKouuiptions.  The  cnnnciali^n,  as  it  is 
called,  that  is,  the  general  theorem  which  stands  at  the  head  of  the 
demonstratiuii,  is  not  the  proposition  actually  demonstrated.  One 
instance  only  is  demonstrated  :  hut  tlie  process  by  which  lliis  is  done, 
is  a  proceaa  which,  when  wo  consider  its  nature,  we  pcrcciv**  might  he 
exactly  copied  in  an  indefinite  number  of  other  instances;  in  every 
instance  which  conforms  to  ceilain  conditions.  Tlic  conrrivance  of 
general  language  furnishing  ns  with  terma  which  connote  these  con- 
ditions, we  are  able  to  assert  this  indefinite  multitude  n?  truths  in  a 
single  expression,  and  tliia  expression  is  the  general  theorem.  By 
dropping  the  use  of  diagrams,  and  substituting,  in  the  domoiifitraliotw, 
general  plu-ases  fur  the  letters  of  the  alphabet,  we  might  prove  the 
genera]  ihcorrjin  directly,  that  i.*?,  wo  might  demonstrate  all  the  caseis 
at  once ;  and  to  do  this  we  mu.'^t,  of  coui-hc.  employ  as  our  premtsdes. 
the  axioms  and  defimtions  in  their  general  form.  But  this  only  mean&, 
that  if  wc  can  ]>Tove  an  Individual  couclubion  by  aftsumiug  an  individual 
fact,  then  in  «halovor  case  wc  are  waiTaulcd  in  making  an  cxartly 
simitar  assumption,  we  may  draw  an  exactly  similar  conclnsicm.  llio 
dofintlion  is  a  surt  of  notice  in  ourselves  and  others,  what  aseumplions 
wo  think  om-sc'lvM  entitled  ti>  make.  And  so  in  ail  coaos,  the  general 
propositions,  whether  called  definitions,  axioms,  or   laws  of  nature, 
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nrhich  vfe  lay  Jowti  at  tlie  bugtimiiig  of  our  rcaeonings,  are  merely 
abridged  HiaiemGiits  in  a  kind  of  »liort  liand,  of  ibe  particular  facU, 
whirb,  OS  occasion  arises,  wo  ciUicr  think  we  may  proceed  upon  us 
proved,  or  iutend  to  assume.  In  any  uno  demonsti-atioii  it  \s  enough 
if  we  a<;Rume  for  a  particular  case,  suitably  selected,  what  by  the  state- 
ment of  the  dolluition  or  priuciple  we  annoiuic«>  Uiat  we  iutend  tc 
assume  in  all  ca^cfl  which  may  arise.  The  definition  of  the  circle, 
therefore,  ts  to  one  of  Euclid'a  demonstrations,  exactly  what,  according 
to  fSiewort,  tbo  axioms  are ;  that  u.  the  dcmoDsrration  does  not  depend 
upon  it,  but  yet  if  we  deny  it  the  demonstration  fails.  Tho  proot  docs 
not  real  upon  tho  general  assumption,  but  upon  q  similar  assumption 
confined  to  the  particular  caae  :  that  cat^e,  however,  being  chotien  aa  a 
specimen  or  paradigm  of  the  whole  cla^a  of  ctiscs  Included  in  iho  theo- 
rem, there  can  be  no  ground  for  making  the  aAsumption  in  that  ca^ie 
which  does  not  exist  in  every  other ;  and  if  you  deny  the  assumptipn  as 
a  general  truth,  you  deny  the  right  to  mak(?it  in  the  particular  instance. 
There  are,  undoubtedly,  the  most  ample  reasons  fur  statiug  both  the 
principles  and  tho  theorems  in  their  general  form,  and  these  will  be 
explained  preaently,  so  far  a^  explanation  is  requisite.  But,  that  an 
unpractiaed  learner,  even  in  making  use  of  one  theorem  to  deroon- 
strate  another,  reasons  rather  from  particular  to  particular  than  from 
tho  general  proposition,  ia  manifest  from  tho  difficulty  he  finds  in  ap- 
plying a  theorem  to  a  case  in  which  the  configuration  of  the  diagram 
ts  extremely  unlike  that  of  the  diagram  by  which  the  original  theorem 
was  demonstrated.  A  difiiculty  which,  except  in  cases  of  unusual 
moutal  power,  long  practice  can  nlone  remove,  and  removes  chiefly  by 
rendering  us  familiar  with  all  tlie  configurations  consistent  with  dm 
general  conditions  of  the  tlieoreni. 

§  4.  From  the  considerations  now  adduced,  the  following  conclu- 
aioss  seem  to  be  established:  All  inference  is  from  particulars  to  par- 
ticulars: General  pr(ipi»Hilions  are  merely  registers  of  such  inferences 
already  made,  and  short  fiirmului  tor  making  more:  The  major  premiss 
of  a  syllogism,  conse<iucntly,  is  a  formula  of  this  dencrijiiioii :  and 
iho  conclusion  is  not  an  inference  drawn  ^om  tho  formula,  but  im  in- 
ference drawn  according  to  the  formula:  tho  real  logical  antecedent, 
or  premisses,  being  the  pariicnUr  facts  from  which  tho  general  propo- 
sition was  collected  by  uiduction.  Those  facts,  and  tho  individual  ir» 
stances  which  supplied  them,  may  have  been  forgotten  ;  but  a  record 
rem.iin»,  not  indeed  descriptive  of  the  fads  themselves,  but  showing 
how  tliose  cases  may  be  distinguished  respecting  wliich  the  factji.  when 
known,  wore  considered  to  warrant  a  given  inierence.  According  to 
the  indications  of  tliis  record,  we  draw  our  conclusion ;  which  is,  to  all 
intents  and  purposes,  a  concliision  from  the  forgotten  Hicts.  For  tliis 
it  is  essential  that  we  should  read  tho  record  cutxectly  ;  and  the  roles 
of  the  syllogism  are  a  set  of  precautious  to  insure  our  doing  so. 

Tlxis  \iew  of  the  functions  of  tho  syllogism  is  confirmed  by  the  con- 
sideration of  precisely  tlioso  cases  which  might  bo  expected  lo  bo  least 
fiivorable  to  it,  namely,  those  in  which  ratiocination  jb  independent  of 
any  proWous  induction.  Wo  have  already  observed  that  tho  syllogism, 
in  tho  ordinaiy  course  uf  our  reasoning,  is  only  tho  latter  half  of  the 
process  of  travelling  from  premisses  to  a  conclusion.  There  are,  how- 
ever, some  peculiar  cases  in  which  it  is  the  whole  procej**,  Particu- 
R 


»30 


SEASONING. 


lars  alone  arc  capable  of  being^  subjected  to  obscn'alioii ;  and  oil  knowl- 
edge which  IS  derived  from  oliservation,  begins,  tbercfore,  of  neccwtiiy. 
in  particulars;  hvtt  our  knowledge  may,  in  cases  of  a  certain  descrip- 
tion, be  conceived  as  coming  tu  ns  from  other  sources  than  obaer\'a- 
tion.  It  mayprosenl  iiHelf  as  coming  irom  rcrelalion;  and  (lie  knowl- 
edj;c,  ihiw  snpeniiittimlly  communicated,  may  be  conceived  to  com- 
prise not  only  particular  facta  but  j^cneral  propositiona,  such  as  occur 
KO  ahuncJiinlly  in  iho  wriiiiign  of  Solomon  and  in  the  apoHtolic  episileii. 
Or  (ho  i^neraliztirion  may  not  he,  in  the  ordinary'  Kense,  an  naserlioii  at 
all,  but  a  command  ;  a  law,  not  in  the  }>hilo!<opbica1,  but  in  the  moral 
and  prdilicul  Hensc  of  the  teiTu:  nn  rxprt'ssion  of  the  desire  of  a  siipe- 
rior,  tliat  we,  or  any  mimbcr  nf  (tilier  peraonrt,  shall  conform  our  con* 
duct  to  certain  general  ini«truction8.  So  far  as  this  asserts  a  fact, 
namely,  a  volition  of  the  legi'ilator,  that  fact  is  an  individual  fnrt,  oud 
the  proposition,  thcrefnrc,  i:^  not  u  jjeneral  prciposition.  But  the  de- 
scription therein  c<>ntiiined*if  the  conduct  which  it  is  the  will  of  tlie 
le!^.slator  ihnt  his  nulijcci.i  should  observe,  is  general.  The  proposi- 
tion asserts,  not  that  all  men  arc  nnythino;,  but  that  oil  men  *A«//  do 
Bomrthing.  These  two  cnseH,  of  a  Irtilh  revealed  in  grnoral  terms,  and 
a  command  intimated  in  the  like  maimer,  mig'ht  be  exchanged  for  the 
more  extensive  rases,  of  any  f^enend  statement  received  upon  testimony, 
and  any  general  practical  precept-  But  the  more  limited  illustrations 
Buit  us  bolter,  being  drawn  from  subjects  where  long  and  complicntod 
trains  of  ratiocination  have  actually  been  grounded  upon  prcmiBseo 
which  came  to  mankind  frttm  the  first  in  a  general  form,  the  siibjcctn 
<if  Scriptural  Theology  and  nf  pttsitive  Law. 

In  both  these  cases  the  generallliea  oro  given  to  us,  and  the  partic- 
ulars fire  elicited  from  them  by  a  process  which  correctly  resolves  itself 
into  ft  series  of  syllogisms.  The  real  nature,  however,  of  the  supposed 
deductive  prnce>w,  is  c\*ident  enoni^'h.  It  is  n  search  for  truth,  no  doubt. 
but  through  the  medium  of  an  infjuiry  into  tlie  meaning  of  n  form  of 
words.  The  only  point  to  be  delerniliied  is,  whether  the  authoritv 
which  declared  the  general  proposition,  intended  to  include  tliis  case 
in  it ;  and  whether  tlie  leei.slalor  intended  his  command  to  apply  to  the 
present  case  among  others,  or  not.  This  is  a  rjueslion,  as  the  Germans 
express  it,  of  hermenoulics;  it  relates  to  the  meaning  nf  a  certain  form 
of  disrourso.  The  operation  ia  not  a  process  of  inlbrenco,  but  a  pro- 
cess of  interpretation. 

In  this  la5t  jihrnse  M-e  have  obtained  nn  expression  which  appears  to 
me  to  cliaraclerize,  more  Jiptly  ih.in  nny  oiner,  the  functions  of  the 
syllogism  in  all  rases.  When  the  premisses  are  given  by  authority, 
the  tunclion  of  Ilensoning  is  to  ascertain  the  testimony  of  a  iritness, 
or  the  will  of  a  legislator,  by  intorprering  the  signs  in  \vhich  the  one 
has  intimated  his  assertion  and  the  other  his  command.  In  like  man- 
ner, when  the  prcmis^ses  arc  derived  frx>m  observation,  the  ftinction  of 
Reasoning  is  to  ascertain  What  we  (or  our  predecessors)  formerly 
thought  might  be  inferred  from  the  obscn-ed  facts,  and  to  do  this  by 
inleq)reting  a  memorandum  of  ours,  or  of  theirs.  The  memoi-nndum 
reminds  us,  that  from  evidence,  more  or  less  carefully  wciphcd,  It 
formerly  appeared  thut  a  certain  altriliute  might  be  inferred  wherever 
wc  perceive  a  certain  mark.  The  proposition,  AD  men  are  mortiil, 
(fijr  instance.)  shows  that  we  have  had  experience  from  which  wo 
ilumght  it  followed  that  the  attributes  connoted  by  the  tei-m  man,  am 
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a  Timrk  of  mortaliiy.  But  when  wo  conclude  that  the  Duke  of  Wel- 
lington is  mortal,  we  do  not  infer  ibis  trum  tho  niaraorandum,  but  from 
the  former  exporienc*  All  that  wc  infer  from  ihe  memorandum,  is 
our  own  previous  belief,  (or  that  of  those  who  transmitted  to  us  rho 
propo&iliou,)  concerning  the  inferences  which  that  former  experience 
would  warrant. 

This  view  of  the  nature  of  tho  syllogism  renders  comiistent  and 
aiielligible  what  otherwise  remains  obscure  and  confiised  in  tlie  theory 
of  Archbishop  Whately  and  other  enlightened  defenders  of  the 
syllogistic  doctrine,  respecting  the  limits  to  which  its  functions  are 
confined.  They  all  aflirm,  in  as  explicit  terms  as  can  bo  used,  that 
the  sole  office  of  general  reasoning  is  to  prevent  inconsiatoncy  in  our 
optnious;  to  prevent  ufl  from  assenting  to  anything,  tho  truth  of  which 
would  ctmtradict  something  to  which  we  had  previously  on  good 
grounds  given  our  assent.  And  tbey  tell  us,  that  the  solo  ground 
which  a  syllogism  affords  fur  ussenting  to  the  conclusion,  is  that  ihe 
Bupposition  of  its  being  false,  combined  with  ilie  supposition  that  the 
pn^mi-ises  arc  true,  would  lead  lO  a  contradiction  in  terms.  Now  this 
would  be  hut  a  lame  account  of  the  real  grounds  which  wo  have  foi 
bcIieWng  the  facts  which  wo  Icara  fi^m  reasoning,  in  contradistinction 
to  obsenation.  The  true  reason  why  we  believe  that  tho  Duke  of 
Wellington  will  die,  is  that  his  fathers,  and  our  fivthers,  and  all  other 
peraons  who  were  contemporary  with  them,  have  died.  Those  facts 
are  the  real  premisses  of  the  reasoning.  But  we  are  not  led  to  infer 
the  conclusion  fi'om  those  premis-sea,  by  the  necessity  of  avoiding  any 
verbal  inconsistency.  There  is  no  contradiction  in  supposing  that  all 
thofio  persons  have  died,  and  that  the  Duke  of  Wellington  may.  nut- 
wilii5tanding,  live  for  ever.  But  there  would  be  a  contradiction  if  we 
first,  on  the  ground  of  ihotte  same  prvmisHes,  made  a  general  asscitiun 
including  and  covering  the  caae  of  the  Duke  of  Wellmgton,  and  then 
refvisod  to  stand  to  it  in  the  individual  cum:  There  is  an  inconsistency 
to  be  avoided  between  tho  roeinornndum  we  make  of  ihc  inferences 
which  may  be  justly  drawn  in  future  coses,  and  the  inferences  we 
actually  draw  in  thoRc  caKCs  when  they  arise.  With  this  view  we 
inturpret  our  own  formula,  precisely  as  a  judge  interprets  a  law:  in 
order  that  wo  may  avoid  tirawing  any  inferences  not  ronformable  to 
our  former  intention,  ra  n  judge  avoids  giving  any  decision  not  con- 
formable to  the  legislator's  InTention.  Tho  rules  for  tlus  interpretation 
are  tho  rules  of  the  syllogism :  and  its  sole  purpose  is  to  maintain 
connisteucy  between  the  conclusions  we  draw  tn  every  particular  case, 
and  the  preWous  general  directions  for  drawing  them;  whether  those 
general  directions  wore  framed  by  ourselves  as  the  result  of  induction, 
or  were  received  by  us  from  an  authority  competent  to  give  them. 

§  •*>.  In  tho  above  observations  it  has,  I  think,  been  clearly  shown, 
tlint,  although  there  is  always  a  process  of  reasoning  or  inference 
where  a  Byllogisro  ia  used,  the  syllogism  is  not  a  correct  analysis  of 
that  process  of  reasoning  or  inference;  which  is,  on  the  contrary, 
(when  not  a  mere  inference  from  leaiimony,)  an  inference  from  partic- 
ulars to  particulars;  autliorized  by  a  previous  inference  from  particu- 
lars to  generals,  and  substantially  the  same  witli  it;  of  the  nature, 
tbereforo,  of  Induction.  But  while  these  conclusions  appear  to  me 
undeniable,  ]  must  yet  enter  a  protest,  as  strong  aa  that  of  Arcihbishop 
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VVliaicly  hiniaelfl  against  tbt  doctrinu  that  t]ic  syllogiul Ic  art  ia  usfrKsu 
for  the  puqiodea  oi  rcui^oning  The  reasoning  lies  in  the  act  of  gea- 
eralizution,  not  in  intci'prccing  the  record  of  that  act ;  hut  the  sylloffitstlc 
fonu  is  an  indispcnBahlo  coUatcnil  security  for  the  correctncw  ox  ilie 
generulization  itself. 

It  has  oh^ady  been  seen,  that  if  we  have  a  collection  of  paiticidars 
sufficient  for  grounding  an  induction,  wu  need  not  frumo  a  general 
proposition;  wo  may  reason  at  once  from  thoee  particulars  to  othtit 
particulars.  But  it  is  to  be  rcmai'ked  \vitlial,  that  whenever,  ^om  a 
bUt  of  particular  cases,  we  can  legitimately  draw  any  inferciice,  we 
may  legitimately  naako  our  inference  a  general  one.  If,  irom obser- 
vation and  experiment,  we  can  conclude  to  one  new  case,  bo  may  we 
to  an  inde&iito  number.  If  that  wliich  liu»  lield  true  in  our  past 
experience  will  lliertifore  hold  in  time  to  come,  it  will  hold  not  mei-ely 
in  (tome  individual  c^iac,  but  in  all  cases  of  a  given  description.  Kvery 
induction,  therefore,  which  suffices  to  prove  one  fact,  proves  an  indefi- 
nite multitudo  of  facts:  the  experience  which  justifies  a  siugic  predic- 
tion must  bo  such  as  will  suffice  to  bear  out  a  general  tbeuiem.  This 
tlieorem  it  is  extremely  important  tu  ascertain  and  declare,  in  its 
broadeijt  form  of  generality ;  and  thus  to  place  before  our  minds,  in 
i!«  full  extent,  the  whole  o(  what  oux  evidence  must  prorc  if  it  provea 
anything. 

This  throwing  of  the  whole  body  of  poesiblo  inferences  fixim  a  givoa 
set  of  particuIarM,  into  one  general  expreseion,  opcratos  as  a  security 
for  dieir  being  ju6t  inferences  in  more  ways  than  one.  first,  the  gen- 
eral principle  presents  a  larger  object  to  tlie  imagination  than  any  ol 
the  smgular  propositions  wliich  it  contains.  A  process  of  thought  which 
leads  to  a  coinprchcn^ivo  generality,  is  fok  as  of  greater  importance 
than  one  which  terminates  in  an  insulated  fact;  and  the  mind  is,  oven 
unconsciously,  led  to  bestow  greater  attention  upon  tho  process,  and 
to  weigh  more  carefully  the  sufficiency  of  the  experience  appcucd  to, 
for  supjMirting  the  inference  grounded  upon  it.  There  is  another,  and 
a  more  important,  advantage.  In  reasoning  from  a  course  of  individ- 
ual obsenations  to  some  new  and  unobserved  case,  which  wo  are  but 
imperfectly  acquainted  with  (or  we  should  not  bo  impiiring  into  it), 
and,  in  which,  since  we  are  inquiring  into  it,  wc  probably  feel  a  pecu- 
liar interest ;  there  is  very  little  to  prevent  ua  from  giving  way  to 
'^^gl^gfi^ce,  or  tn  any  bias  which  may  aflect  our  wishes  or  our  imagina- 
tion, and,  under  that  intlucnce,  accepting  insufficient  evidence  as  suffi- 
cient. But  if,  instead  of  concluding  straight  to  tho  particular  case,  wo 
place  before  ourselves  an  entire  class  of  facts,  the  w-hole  contents  of  a 
general  proposition,  every  tittle  of  which  ia  legitimately  inferrible  frimi 
our  premisses,  if  that  one  particular  conclusion  is  so ;  tliere  is  then  a 
considerable  likelihood  tlint  if  the  premisses  are  insufficient,  and  the 
general  inference,  tiicrcfore,  groundless,  it  will  comprise  witliin  it  some 
met  or  facts  tho  reverse  of  which  wc  already  know  to  be  true ;  and 
we  shall  thus  discover  the  error  in  oiu*  generalization, 'by  what  tlie 
schoolmen  termed  arcductio  ad  imjwssihile. 

Thus  if,  during  the  reign  of  ISIorcus  Aurelins,  a  subject  of  the  Human 
empiie,  under  the  bias  naturally  given  to  tho  imagination  and  expec- 
tatious  by  the  lives  and  charactoi^  of  tho  Antonines,  had  been  disposed 
to  conclude  that  Commodus  would  bo  a  just  ruler:  supposing  lum  to 
■top  there,  he  might  only  have  been  undeceived  by  snd  experience. 
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But  if  he  reflocied  that  this  conclusion  coulil  not  he  justifiable  unl&ss 
from  the  same  evidence  he  was  als<i  waminted  in  cnnrlu diner  sitiue  gen- 
eral propuattlon,  a^,  for  instance,  thut  uU  Roman  ciapururx  arc*  just 
rulers;  he  would  immediately  have  thought  of  N(.*n>,  Domitiun,  and 
other  instances,  which,  showino;  tiie  falsity  of  the  general  conclntsion,  and 
therefore  the  iusuflicieiicy  of  the  preraiiwes,  would  have  wsmtd  him 
that  those  preiuUsoit  could  not  pro%'o  in  the  inHtnnec  of  Comuiudufi, 
what  thny  were  inadequate  to  prove  in  any  collection  of  caftes  in  which 
hi*  wiu;  included. 

The  advantut,'e,  in  judging  whether  any  contnivertcd  inference  is 
£gitimate,  of  referring  tu  a  parallel  case,  ia  uiiiverrtally  acknowledged. 
But  by  ascending  to  the  general  proposition,  we  bring  under  our  view 
not  one  parallel  case  only,  hut  all  p*n«ible  parallel  cnacs  at  onco;  all 
cartes  to  which  the  same  ser  of  evidentiary  c i nisi dnmi ions  arc  applicable. 

AVhen,  therefore,  we  argue  from  a  number  of  known  cases  to  another 
cose  supposed  to  be  analogou»,  it  is  always  possible,  and  generally  ad- 
vantageou!^,  t-o  divert  our  arguinont  into  the  rircuitoua  channel  of  an 
induction  from  those  known  cHJtes  to  a  general  proposition,  and  a  subse- 
quent appticatton  nf  the  general  pn>po«iiion  to  the  unknown  caae. 
This  second  part  of  the  operation,  which,  oh  before  observed,  is  essen- 
tially a  process  of  interpretation,  will  be  resolvable  into  a  ayllogiRm  or 
a  series  of  syUogisms,  tlie  majors  of  which  vnW  be  general  propositionii 
embracing  whole  classes  of  cases;  every  one  of  which  projioditioris 
rou:it  be  true  in  all  its  extent,  if  our  argument  is  niaiTitninable.  If, 
theriifore,  any  fact  fiiirlycotniiig  within  the  range  of  one  of  the-se  general 
propositions,  and  consetjuently  asserted  by  it,  is  known  or  suspected 
to  bo  other  than  the  proposition  iLsscrts  it  to  be,  thi.-*  mode  of  stating 
tlio  argument  cautics  us  to  know  or  to  suspect  thut  the  original  obser- 
Tations,  which  are  the  real  grounds  of  our  conclusion,  arc  not  suflicicnt 
to  support  it.  And  in  iiropiiriion  to  the  greater  chance  of  our  deteriing 
tlie  incfmclusiveiiess  of  our  evidence,  will  be  the  increased  reliance  we 
aril  entitled  to  place  in  it  if  no  such  evidence  of  defect  shull  appear. 

The  value,  tnerefi>re,  of  the  syllogiatic  form»  and  of  the  rules  for 
using  it  correctly,  does  not  consist  in  their  being  the  form  and  the  rules 
according  to  which  our  reasonings  are  necessarily,  or  even  usually, 
made;  but  in  rJieir  fiiniishing  us  with  a  mode  in  which  those  reason- 
ings may  always  bo  represented,  and  which  is  admirably  calcu- 
lated, if  they  arc  inconclusive,  to  bring  their  in  conclusiveness  to  light. 
An  induction  from  particulars  to  generals,  followed  by  a  syllogistic 
process  from  tliusc  generals  to  other  particulars,  is  a  form  in  which  wo 
raay  always  stale  our  reasonings  if  we  please.  It  is  not  a  form  in 
>vlnch  we  tnusl  reason,  but  it  is  a  form  in  which  we  way  reason,  and 
into  which  it  is  indispensable  to  throw  our  reasoning,  when  there  is 
any  doubt  of  its  validity;  though  when  the  cose  is  familiar  and  little 
complicated,  and  there  is  no  suspicion  of  error,  we  may,  atid  do,  reason 
nt  once  from  the  known  particular  ca-tes  to  unknown  ones. 

These  are  the  uses  of  the  syllogism,  as  a  mode  of  verifying  any 
jgivcn  argument.  Its  ulterior  uaeH.  as  respects  the  general  cotirao  of 
our  intellectual  operations,  hardly  reipiire  illustration,  being  in  fact  the 
acknowledged  uses  of  general  luiiKUuge.  They  amount  substajitially 
to  this,  that  the  inductions  may  be  made  once  for  all :  a  single  careful 
interrogation  of  experience  may  suffice,  and  the  result  may  be  regis- 
tnmd  in  the  form  of  a  general  proposition,  which  is  cumniittod  to 
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memory  oi  lo  writincj,  and  from  which  aitenvaiiLs  we  have  only  lo  syl- 
logize. The  particulars  uf  our  cxpcrimcuts  may  then  be  dj&mi»se<] 
from  the  memory,  in  wliich  it  would  be  irapossible  to  retain  bo  great 
a  muliiiude  ot'dmuib ;  wliile  llie  knowledgxs  which  those  details  afforded 
for  luturo  use,  and  which  would  otherwise  he  lost  as  soon  as  the  obser- 
vations were  forgotten,  or  as  their  record  become  too  bulky  for  refer- 
ence, is  retained  in  a  commodious  and  immediately  available  6ha])e  by 
ineatis  of  general  language. 

Against  tliis  advantage  is  to  be  set  the  countervailing  inconvenience, 
that  inrcrcnccft  originally  made  on  insufficient  evidence,  become  conse- 
crated, and,  as  it  were,  hardened  into  general  maxims;  ami  the  mind 
cleaves  to  them  from  habit,  after  it  has  outgrown  any  liability  lo  be 
misled  by  similar  fallacious  appearances  if  they  were  now  for  the  first 
time  presenteJ;  but  having  forgotten  the  particulnre,  it  docs  not  think 
of  revising  its  r»wn  fornior  dccisioii.  An  incWtnhlLi  drawback,  which* 
however  coiwidcmblo  in  itself,  fornw  evidently  but  a  trifling  deduction 
Ij-om  the  immense  advantages  of  general  language. 

The  use  of  the  syUogism  is  in  tTuth  no  other  than  the  use  of  general 
propositions  in  reasoning.  We  r«n  reason  willirmt  them;  in  simple 
and  obvious  cases  we  habitually  do  so;  minds  of  great  sagacity  can 
do  it  iu  cases  not  simple  and  obvious,  provided  their  experience 
Buppliea  tliem  with  instances  essentially  similar  to  every  combinnlion 
of  circumstances  likely  to  arise.  But  other  men,  or  the  same  men 
when  without  the  same  preeminent  advantages  of  persona)  experience, 
are  quite  helpless  without  the  aid  of  general  propositions,  wherever 
the  case  presents  the  smallest  complication  ;  and  if  wc  made  no  general 
propositions,  few  of  us  would  get  much  beyond  those  simple  infer- 
ences which  are  drawn  by  the  more  intelligent  of  tho  brutes.  Tliough 
not  nece8*iary  to  reasoning,  general  propositions  arc  necessary  to  any 
considerable  progress  in  reii.soniiig.  It  is,  therefore,  natural  and 
indispensable  to  st^paiate  the  process  of  investigation  into" two  parts; 
and  obtain  general  formula;  i'or  di:termining  what  inferences  may  bo 
drawn,  before  ihe  occasion  aiises  for  drnwing  ihc  inferences.  Tho 
work  of  drawing  them  is  then  that  of  applying  the  formula;;  and  the 
rules  of  the  syllogism  are  a  sy.>«iem  of  securities  for  the  correctneas  of 
the  application. 

§  6.  To  complete  the  series  of  considerations  connected  wMi  tiie 
piiilosophical  character  of  ihe  syllogism,  it  is  requisite  to  consider, 
since  the  syllogism  is  not  the  universal  type  of  tho  reasoning  process, 
what  is  the  real  type.  This  resolves  itself  into  tlio  quei^tion,  what  is 
llie  nature  of  the  minor  premiss,  nnd  in  what  manner  it  contributes  lo 
establish  the  conclusion  :  for  as  to  rhe  major,  we  now  fully  understand, 
that  the  place  which  it  nominally  occupies  in  our  rcaaonings,  properly 
belongs  to  the  individual  iacls  or  observations  of  which  it  expresses 
tho  general  result :  tho  major  itself  being  no  real  part  of  the  argument, 
but  an  intermediate  halting  place  for  the  mind,  interposed  by  an  artifice 
of  language  between  the  n;al  premisses  and  the  conclusion,  by  way 
of  a  security,  which  Jt  is  in  a  most  material  degree,  for  the  correctness 
of  the  process.  T'he  minor,  however,  being  an  indispensable  part  of 
the  syllogistic  expression  of  an  argument,  without  doubt  cither  is,  nr 
corresponds  to.  an  equally  indispensable  part  of,  the  orgmncnt  itself 
and  we  have  only  to  inquire  what  part. 
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H  is  perlitifis  wortli  while  lo  notice  here  a  apuoulBtiuii  of  ono  of  the 
phi  !<M  up  ho  I'll  Lo  whom  mental  science  is  mtjut  iiidebied,  but  wlio, 
though  a  very  jwinetraring,  was  a  very  hasty  ihitikcri-,  and  whose  want 
of  Jiie  circumHpoclian  rendered  him  fully  as  rcmm'kabte  for  what  liti 
did  not  sec,  as  for  what  ho  saw.  I  allude  lo  \)r.  Thomas  lirown, 
whose  theory  of  rutiuciimtiun  i»  peculiar.  He  saw  the  pctitio  jrrtrurj^it 
which  ia  irihcreiil  in  every  tiyllngism,  if  wo  consider  iho  major  to  h<! 
iuelf  the  evidence  by  whicli  tlie  t'oiicluKton  ia  proved.  int«teiid  of  being, 
whut  in  tiicl  it  ia,  an  a-saenion  of  the  exittience  of  evidence  eiiiflicicni 
lo  prove  any  coiielosion  of  a  given  description.  Seeing  this.  Dr. 
Brown  not  only  failed  to  pee  the  immense  advantage,  in  point  of 
Bcciirity  for  correetncss,  which  is  ^incd  by  interposing  this  t»tcp 
between  the  real  evidence  and  the  conclusion;  but  ho  tlioughl  it 
incumbent  upon  him  to  strike  out  the  major  altogether  from  the  reason- 
ing prucesd,  without  substituting  anything  else;  and  maintained  that 
our  reasonings  consist  only  of  the  minor  premiss  and  the  conclusion, 
Socrates  i»  a  man,  thorcforo  Socrates  is  mortal :  thus  actually  suppress- 
ing, as  an  unnecessary  step  in  the  argument,  the  appeal  to  former 
experioncc.  The  absurdity  of  this  was  disguised  fi"om  him  by  the 
opinion  he  adopted,  that  rcadoning  is  merely  analyzing  our  own  general 
notions,  or  abstract  ideas  ;  and  that  the  proposition,  Socrates  is  mortal, 
is  evolved  from  the  propasiiion,  Socrates  is  a  man,  simply  by  recog- 
nizing the  notion  of  mortality,  as  ah'eudy  contained  in  the  notion  we 
fonn  of  a  man. 

After  tlic  exphinations  so  fully  entered  into  on  the  suhjoct  of 
pmpOisitions,  much  further  discussion  cannot  be  necessary  to  make  the 
radical  error  ot'  Uiis  view  of  ratiocinution  apjiarent.  If  die  word  man 
connoted  mortality  ;  if  the  meaning  of  "  mortal "  were  involved  in  the 
meaning  of  "man;"  we  miglit,  undoubtedly,  evolve  the  conclusion 
from  the  minor  alone,  because  tlie  minor  would  have  distinctly  asserted 
it.  But  if,  as  is  in  fact  the  case,  I  he  word  man  does  not  connote  morialilyj 
how  doHS  it  ap[»eitr  that  in  the  rniml  of  every  person  who  admits 
Socrates  lo  bo  a  man,  the  idea  of  man  must  include  the  idea  of  mor- 
tality I  Dr.  Brown  could  not  help  seeing  this  difficulty,  and  in  order 
to  avoid  it,  was  led,  contrary  to  his  intention,  to  reestablish,  undei 
another  name,  that  step  in  the  argument  which  corresponds  to  the 
major,  hy  alKnning  the  necessity  of  prtviou^tly  j'crcpiving  the  i-clation 
between  tlio  idea  of  man  and  the  idea  of  mortal.  If  the  rcasoncr  has 
-  not  previously  pen-eived  this  relation,  he  will  not,  says  Dj*.  Brown, 
infer  because  Socrates  Is  a  man,  that  Socrates  is  mortal.  But  even 
this  admission,  though  amounting  to  a  .surrender  of  the  doctrine  that 
an  argument  consists  of  the  minor  and  the  conclusion  alone,  will  not 
save  the  remainder  of  Dr.  Brown's  theory.  The  failure  of  a-ssent  to 
the  argument  does  not  take  place  merely  because  tile  reasoner,  for 
want  of  due  analysis,  does  not  perceive  that  his  idea  of  man  includes 
tlie  idea  of  mortality;  it  takes  place,  much  more  commonly,  bcrauso 
in  his  mind  that  rclatiott  between  the  two  ideas  has  never  existed. 
And  in  truth  it  never  doe.i  exist,  except  as  the  result  of  experience. 
Consenting,  for  the  aako  of  the  argument,  to  discuss  tlio  question  upon 
a  suppofiition  of  which  wo  have  itcognized  tho  radical  incorrectness, 
namely,  that  the  meaning  of  a  proposition  relates  to  the  ideas  of  the 
things  spoken  of,  and  not  to  the  thini^  themselves;  and  conceding  fox 
a  moment,  the  existince  of  abstiact  ideas,  I  must  yet  observe,  that  the 
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idea  of  man,  an  an  universal  iilea,  the  common  property  of  all  mrional 
cr(!alui-e8,  cuiinoi  inv(}lvo  anytliing  but  what  w  stiictly  implied  in  ihe 
name.  If  any  one  includes  in  his  own  private  idea  of  man,  tu  no 
doubt  is  almost  always  the  case,  aome  other  attnbuteSf  auch  lor 
insiancc  as  mortality,  bo  does  80  only  as  tlie  consequence  of  experi- 
eoco  aficr  having  satisfied  himself  that  all  men  possess  that  attribute: 
so  that  whatever  Uie  idea  contains,  in  any  person's  mind,  beyond  what 
is  included  in  the  convontiuiinl  signification  of  the  word,  has  been  added 
to  it  as  the  result  of  assent  to  a  proposition ;  wliil©  Dr.  Brown's  theory 
requires  us  to  suppose,  on  the  rontrary,  that  assent  to  the  proposition 
is  produced  by  evolving;,  tlirough  an  ujialytic  process,  this  very  element 
out  of  the  idea.  This  theory,  therefore,  may  be  considered  as 
sufficiently  refuted,  and  the  minor  premiss  must  bo  regarded  as  totally 
insufficient  to  prove  the  conclusion,  except  with  the  UHStsiance  of  the 
major,  or  of  that  which  the  major  represents,  namely,  the  various 
singular  propositions  expressive  of  tho  series  of  observations,  of  which 
the  generalization  cailcd  the  major  premiss  is  the  result. 

In  the  argument,  then,  which  proves  that  Socrates  is  mortal,  one 
indispensable  part  of  the  premisses  wiU  be  as  follows:  "My  fiiiher, 
and  my  father's  fathur,  A.  B,  C,  and  an  indefinite  numlier  of  other 
persons,  were  mortal ;"  which  is  only  an  expression  in  different  words 
of  the  observed  fact  that  they  have  died.  This  is  the  major  premiss, 
divested  of  the  petit io  princijfii,  and  cut  dcm^n  to  as  much  as  is  rcdlly 
known  by  direct  evidence. 

In  order  to  connect  this  proposition  with  the  conclusion,  Socrates  is 
mortal,  the  additional  link  necessary  is  such  a  pntposiiion  as  the  fol- 
lowing: "  Socrates  resembles  my  fnlher,  and  my  fatlier's  father,  and 
tho  other  individuals  specified.''  Tliis  proposition  we  assert  when  wb 
say  that  Socrates  is  a  man.  By  saying  so  wo  likewise  assert  in  what 
respect  he  resembles  them,  namely,  in  the  attributes  connoted  by  the 
word  man.  And  &om  this  we  conclude  that  ho  further  resembles 
them  in  the  attribute  mortality. 

^  7.  Wo  have  thus  obtained  what  we  were  seeking,  an  universal 
type  of  the  reasoning  process.  We  find  it  resolvable  in  all  cases  into 
tho  following  elements :  Certain  individuals  have  a  given  attribute ; 
an  individual  or  individuals  resemble  the  former  in  certain  other  attri- 
butes t  therefore  they  resemble  them  also  in  the  given  attribute.  This 
typo  of  ratiocination  does  not  claim,  like  tho  syllogism,  to  be  conclu- 
sive from  the  mere  form  of  the  expression;  nor  can  it  possibly  be  so. 
That  one  proposition  does  or  does  not  assert  the  veiy  fact  which  was 
already  asserted  in  another,  raoy  appear  from  tho  form  of  tlie  expres- 
sion, that  is,  from  a  comjiarison  of  the  language;  but  when  the  two 
propositions  assert  facts  which  are  honajidc  different,  whether  the  one 
tact  proves  the  other  or  not  can  never  appear  from  the  language,  but 
must  depend  upon  other  considerations.  W'Tiothcr,  from  the  attributes 
in  which  Socrates  resembles  those  men  who  have  heretofore  died,  it 
is  allowable  to  infer  that  he  resembles  them  also  in  being  mortal,  is  a 
question  of  Induction  ;  and  is  to  bo  decided  by  the  principles  or  canons 
which  we  shall  hereafter  recognize  as  tests  of  tho  correct  performance 
of  that  great  mental  operation. 

Meanwhile,  however,  it  is  certain,  as  before  remarked,  thnt  if  thia 
inference  can  be  drawn  bs  to  Socrates,  it  can  bedi^.nn  as  to  all  oihcrs 
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#uo  resemble  the  observod  individuals  ixt  the  »atne  altributoa  iu  wliicfa 
he  resembles  tliem  ;  tbut  \s  (to  ex]>rerfB  Uie  tiling  concidely),  of  nil  meu. 
If,  Uierefore,  the  argument  be  conclusive  in  the  ca«e  oi'  Socrates,  we 
are  ai  liberty,  once  lor  all,  to  treat  the  possession  of  the  aitribuies  of 
man  as  a  mark,  or  satiKfactory  evidence,  of  the  attribute  of  mortality. 
This  wo  do  by  layinj»^  down  liio  universal  proposition^  All  men  are 
mortal,  and  interprctin!^  this,  aa  occo^ion  arutce,  in  its  applicution  to 
Socrates  and  othetB.  By  this  means  we  establish  a  very  convenient 
division  of  the  entire  logical  operation  into  t%vo  slops ;  first,  thiit  ot 
ascertuininjr  what  attributes  are  marks  of  mortality ;  and.  secondly, 
whether  any  giron  individuals  possess  those  marks.  And  it  will  gener- 
ally bo  advisable,  in  our  speculalioas  on  the  reasoning;^  prtKesa,  lo 
consider  this  double  operation  as  iu  fact  taking  place,  and  all  reason- 
ing as  carried  on  in  the  form  into  which  it  must  necessarily  be  thrown 
to  enable  us  to  apply  to  it  any  test  of  its  correct  perlbrraance. 

Although,  therefore,  all  processes  of  thoujrht  in  which  the  ultimate 
premisses  are  particulars,  whether  wo  conchide  from  particulars  lo  a 
gcnend  formula,  or  from  particulars  to  other  particulars  according  to 
that  formula,  are  equally  Induction;  we  shall  yet,  conformably  to 
usage,  consider  the  name  Induction  as  more  peculiarly  belonging  to 
the  process  of  establishing  the  general  proposition ;  and  the  remaining 
operation,  which  is  substantially  that  of  interpreting  the  general  pro- 
position, wo  shall  call  by  its  usual  name,  Deduction.  And  we  shall 
consider  every  process  by  which  anything  is  inferred  respecting  an 
unobserved  case,  as  consisting  of  an  Induction  followed  by  a  Deduc- 
tion ;  because,  although  the  process  needs  not  necessarily  bo  canicd 
on  in  this  form,  it  is  always  susceptible  of  the  form,  and  must  be 
thrown  into  it  when  assurance  of  scientific  accuracy  is  needed  and 
desired. 


CHAPTER  IV. 

OF  TEALNS  OP  BE.\SONIt<rO,  AND  D£f>CCnVE  SCIENOCB. 

I  1.  In  our  analysis  of  the  syllogism  it  appeared  that  the  minor  prem- 
iss always  affirms  a  resemblance  between  a  new  case,  and  some  cases 
previously  known;  while  the  major  premiss  asserts  something  which, 
having  been  found  true  of  those  known  cases,  we  consider  ourselves 
warranted  in  holding  true  of  any  other  case  resembling  the  former  in 
certain  given  particulars. 

If  all  ratiocmaiions  resembled,  as  to  tbc  minor  premiss,  the  examples 
whuh  we  exolusivoly  employed  in  the  preceding  chapter;  if  the  i-e- 
semblanco,  which  that  premiss  asserts,  were  obvious  to  the  senseji,  as  in 
the  proposition,  *'  Socrates  is  a  man,"  or  were  at  once  ascertainable  by 
direct  observation ;  there  would  bo  no  necessity  for  trains  of  reasoning, 
and  Deductive  or  Raliocinaiive  Sciences  would  not  exist.  Trains  of 
reasoning  exist  only  for  the  sake  of  extending  an  induction,  founded  as 
all  inductions  must  be  upon  obsen'ed  cases,  to  other  cases  in  wluch  wo 
not  only  cannot  directly  observe  what  is  to  be  proved,  but  cannot  di- 
rectly o'iservo  oven  (he  mark  which  is  to  prove  it. 
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§  2.  Suppose  the  syllogism  to  bo,  All  cows  ruminate,  iJie  aiiiiiial  which 
is  bufuru  luo  is  a  cow,  therffore  il  ruminates.  The  minor,  if  true  at  all, 
iii  obWouAly  HO :  the  only  premiss  the  cstablinhmcnt  of  which  rcquiros 
any  anterior  process  of  inquiry,  is  the  major;  and  pro>'ii]oJ  the  induc- 
tion of  which  that  prcraia:!  ia  the  expression  was  correctly  performed, 
the  conclusion  respecting  tiie  animal  now  present  will  bo  iiutanllj 
drawn;  because  as  soon  as  she  is  compared  with  the  formula,  i^he  will 
be  iclentitied  as  being  included  in  it.  But  suppose  the  syllogi.sm  to  bo 
the  following : — All  amcnic  is  poisonous,  the  aubstancc  which  is  lx;fore 
mo  ia  arsenic,  iherefoi-e  it  is  poisonous.  The  truth  of  tho  minor  may  not 
here  be  obvious  at  Hrst  sight ;  it  may  not  be  intuitively  evident,  but  miiy 
itself  be  kno\^^l  only  by  inference.  It  may  be  the  conc1u.-4ion  of  another 
argument,  which,  thrown  into  the  syllogistic  form,  wouUl  stand  thus: — 
Whatever  forms  a  compound  witli  hydrogen,  which  yields  a  black  pre- 
cipitate with  nitrate  of  silver,  ia  araenic ;  the  substance  before  mo  con- 
forms to  diis  condition ;  therefore  it  ia  arsenic.  To  edtabliuh,  therefore, 
the  ultimate  conclusion,  The  sulwtance  bcfijre  me  ia  poisonous,  requires 
a  process  which,  in  onler  to  be  syllogi^lically  expressed,  standi  in  need 
•)f  two  syllogisnia  :  and  wo  have  a  Train  of  Roudoning. 

Wlieu,  however,  we  tlnis  add  syllogism  to  syllogism,  wo  are  really 
adding  induction  to  induction.  Two  separate  inductions  must  have  ta< 
ken  place  to  render  this  chain  of  inference  possible;  inductions  founded, 
jjrobubly,  on  dilVerentseis  of  individual  instances,  but  which  converge  in 
their  results,  so  tlmt  the  instance  which  is  tlie  subject  of  inquiry  comes 
within  the  I'ango  of  tliem  both.  The  record  of  these  inducliuiut  is  con- 
tained in  the  majors  of  tho  two  syllogisms.  Fii-st,  we,  or  others  before 
us,  have  examined  various  objects  which  yielded  under  the  given  cir- 
cumstances tho  given  precipitate,  and  found  that  they  possessed  tho 
[- roperties  connoted  by  the  word  ai'scoic ;  ihey  were  metallic,  volatile, 
their  vapor  had  a  smell  of  garlic,  and  so  forth.  Next,  we,  or  others  be- 
fore us,  have  examined  various  specimens  which  possessed  tliis  metallic 
and  volatile  character,  whotte  vapor  had  this  smell,  &c.,  and  have  inva- 
riably found  that  they  were  poisonous.  The  first  ohfici-vation  we  jndgo 
that  we  may  extend  to  all  substances  whatever  which  yield  the  precipi- 
tate :  tho  second,  to  all  metallic  and  volatile  mibotances  resembling 
those  wo  examined;  and.consequeully,  not  to  those  imly  which  ai*o 
seen  to  be  such,  but  to  those  which  are  concluded  to  be  such  by  the 
prior  induction.  Tho  substance  before  us  is  only  seen  to  come  within 
one  of  these  inductions;  but  by  means  of  this  one,  it  is  brought  within 
the  other.  Wo  are  still,  as  before,  concluding  from  particulars  to  par- 
ticulars ;  but  we  are  now  concluding  from  particulars  ob&cn'cd.  to  other 
particulars  which  are  not,  as  in  the  simple  case,  seen  to  resemble  (hem 
m  the  material  points,  but  inferred  lo  do  so,  because  resembling  llicro 
in  something  rlso,  which  wo  linve  hetm  led  by  quite  a  different  set  of 
instances  to  consider  as  a  mark  of  the  former  resemblance. 

This  first  example  of  a  train  of  reasoning  is  still  extremely  simple, 
the  series  consisting  of  only  two  syllogisms.  The  following  is  some- 
what more  complicated: — No  government,  which  earnestly  seeks  llie 
good  of  its  subjects,  is  liable  to  revolution ;  the  Prussian  govenimenl 
earnestly  seeks  the  good  of  its  subjects,  therefore  it  is  not  in  danger 
of  revolution.  Tho  major  jiremisa  m  this  argument  we  sbftll  suppose 
not  to  be  derived  from  considerations  A  priori,  but  to  be  a  generuiiza- 
tion  from  Idhi.irv,  which,  whether  correct  or  erroneous,  must  have 
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been  founded  upon  obacivation  of  goverriTiionts  concerning  whoso 
tlesire  ol"  tlie  gowl  of  thoir  subjccta  there  was  no  donht.  It  has  been 
found,  or  thoujrbt  to  be  found,  that  these  were  not  Hablo  to  revoUilion, 
and  it  h&it  been  deemed  that  those  instances  warrauted  an  oxtcngion 
of  the  same  predicate  to  any  and  every  government  which  resembles 
thcin  in  the  utlribute  of  desiring  earnestly  the  good  of  its  subjects. 
But  does  the  Prussian  govenimont  thus  resemble  tJicm  ?  This  may  be 
debated  pro  and  con  by  many  arguments,  and  must,  in  any  case,  be 
proved  by  another  induction ;  for  wc  cannot  di«ictly  observe  the  sen- 
timents and  de^iros  of  the  persons  who  conduct  the  govonimcnt  of 
that  country.  To  prove  the  minor,  therefore,  wo  requiie  an  argument 
in  thid  furin :  Every  government  which  acts  in  a  certain  manner,  de- 
sires the  good  of  \tA  subjects;  the  Prussian  government  acts  in  that 
particular  manner,  therefore  it  desires  the  good  of  its  subjects.  Bat 
IS  it  true  that  the  Prussiim  government  acts  in  the  m.uuier  supposed  t 
Tliis  initior  also  may  require  proof;  still  another  iiuluction,  as  thus  :— 
What  is  asserted  by  many  disinterested  witnesfies,  must  bo  believed 
to  be  true;  that  the  Prussian  government  ads  in  this  manner,  is  as- 
serted by  many  disinterested  witnesses,  therefore  it  must  be  believed 
to  Iks  true.  The  argument  hence  consists  of  tliree  steps.  Having  the 
evidence  of  our  senses  that  the  case  of  the  Prussian*  government  re- 
sembles a  number  of  former  cases,  in  tlio  circumstance  of  having 
something  asserted  respecting  it  by  many  disintoreetcd  witnesses,  we 
infer,  Rrat,  that  as  in  thoso  former  instances,  so  in  this  instance  the  asser- 
tion is  true.  Secondly,  what  wtis  asserted  of  the  Prussian  govcmmeni 
being  that  it  acts  in  a  particular  manner,  and  other  governments  oi 
persons  having  been  observed  to  act  in  the  same  manner,  the  Prussian 
government  is  brought  into  known  resemblance  with  those  other  gov. 
emracnts  or  pereons ;  and  since  they  were  known  to  desiro  the  good 
of  the  people,  wc  thereupon,  by  a  second  induction,  infer  that  the 
Prussian  government  desires  the  good  of  the  people.  This  brings  that 
government  into  known  re^rablanco  with  the  other  governments  which 
were  observed  to  escape  revolution,  and  thence,  by  a  third  induction, 
we  predict  that  the  Prussian  government  will  in  like  manner  escape. 
And  thus  wo  are  enabled  to  reason  Ironi  iho  wcU-intentioncd  govern- 
ments which  wo  historically  know  as  haWng  escaped  revolution,  to 
other  governments  which,  when  wo  mado  tho  induction,  wo  may  have 
known  nothing  about:  yet  if  the  induction  was  good,  and  therefore 
applicable  to  all  governments  of  which  we  know  the  intentions  but  do 
not  know  the  forttuios,  it  must  bo  no  less  applicable  to  thoso  whose 
intentions  we  do  not  know,  but  can  only  infer,  provided  this  inference 
also  rests  upon  a  good  induction.  Wc  are  still  reasoning  from  particu- 
lars to  particulars,  but  wo  now  reason  to  tho  new  instance  from  three 
distuict  sets  of  former  instances :  to  one  only  of  those  seta  of  instances 
do  wc  directly  pei-ceive  the  new  one  to  bo  similar ;  but  from  that  sim- 
ilarity wo  inductively  infer  that  it  has  tho  attribute  by  which  it  is  as. 
simitntod  to  the  next  set,  and  brought  within  the  corresponding  induc- 
tion ;  when  by  a  repetition  of  the  same  operation  we  infer  it  to  be 
iimilur  to  the  third  sot,  and  hence  a  third  induction  conducts  us  to  llie 
ultimate  ctmclusion. 

§  '3.  Xotwiihstanding  the  superior  complicatian  of  these  examples, 
romoarcd  with  those  by  which  in  the  preceding  chapter  we  illustrated 
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the  general  llieory  of  rcnsoning,  every  doctrine  wblcTi  we  tlicn  laid 
do^^'n  holds  oqiiaUy.triio  in  these  more  intricaie  cases.  The  eurrea- 
Bivo  general  propositions  are  not  steps  in  the  reasonini?,  arc  not  inter 
mediate  links  in  the  chain  ot'inference,  between  the  particulars  observed, 
and  those  to  which  wo  apply  ibe  obsoni'ation.  If  we  had  sufficiently 
capacious  memorie-s,  and  a  sufficient  power  of  maintaining  order  among 
a  huge  mass  of  details,  the  reasoning  could  go  on  without  any  general 
propositions;  they  are  mere  formula?  for  mferrinff  particulars  from 
particulars.  The  principle  of  general  reasoning  is  (as  before  explained), 
that  if  from  observation  of  certain  knowTi  particulars,  what  was  seen  to 
be  true  of  them  con  bo  inferred  to  bo  true  of  any  others,  it  may  bo  in- 
ferred of  all  others  which  are  of  a  certain  description.  And  in  order 
that  we  may  never  iuil  to  draw  this  conclusion  in  a  now  case  when  it 
can  be  drawn  correctly,  and  may  avoid  drawing  it  when  it  cannot,  wo 
determine  once  for  all  what  are  the  diaitinguiahing  marks  by  which 
such  rases  may  be  recogniued.  The  subsequent  process  is  merely 
that  of  identifying  an  object,  and  ascertaining  it  to  have  tliosc  marks; 
whether  wo  identify  it  by  the  very  marks  themselves,  or  by  oihera 
which  we  have  ascertained  (through  another  and  a  similar  process)  to 
be  marks  of  those  marks.  The  real  inference  is  always  from  particu- 
lars to  particulars,  from  tlia  observed  instances  to  an  unobserved  one: 
but  in  c^ra\^^ng  this  inference,  we  conform  to  a  formula  which  wo  liavo 
adopted  for  our  guidance  in  such  operations,  and  which  is  a  record  of 
the  criteria  by  which  we  thought  wo  had  ascertained  Oint  wc  might 
distinguish  when  the  inferenco  could  and  when  it  could  not  be  drawn. 
The  real  premisses  are  tho  individual  observations,  even  though  they 
may  have  been  forgotten,  or  being  the  obHei*vations  of  others  and  not 
of  ourselves,  may,  to  us,  never  have  been  known :  but  wc  hare 
before  us  proof  that  wo  or  others  once  thought  tliem  sufficient  for  an 
induction,  and  wo  have  marks  to  show  whether  any  new  case  i» 
one  of  th<we  to  which,  if  then  known,  the  induction  would  have  been 
deemed  to  extend.  These  marks  we  either  recognize  at  once,  or  by 
the  aid  of  other  marks,  which  by  another  jirevious  induction  we  col- 
lected lo  be  marks  o^thcm.  Even  these  marks  of  marks  may  only  bo 
recognized  through  a  third  set  of  marks ;  and  we  may  have  a  train  of 
reasoning,  of  any  length,  to  bring  a  new  case  ^N-ithin  the  scope  of  an 
induction  grounded  on  particulars  its  similarity  to  which  is  only  ascer- 
tainrd  in  ihij*  indirect  manner. 

Thus,  in  tho  argument  concerning  the  Prussiun  covcmment,  the 
ultimate  inductive  inference  was,  that  it  was  not  liable  to  n-volntion; 
this  Inference  was  drawn  according  to  a  formula  in  which  desire  of  the 
public  good  was  set  down  as  a  mark  of  not  being  liable  to  revolution; 
a  mark  of  this  mark  was,  acting  in  a  particular  manner  ;  and  a  maik  of 
acting  in  that  manner,  was,  being  asserted  to  do  so  by  many  disinter- 
cstcd  witnesses:  this  mark,  the  Prussian  government  was  recogniz€»d 
by  tho  senses  as  possessing.  Hence  that  government  fell  within  the 
last  induction,  and  by  it  was  brought  within  all  the  others.  The  per- 
ceived resemblance  of  the  CB.«e  to  one  set  of  olisen-ed  particular  cases, 
brought  it  into  known  resemblance  with  another  set,  and  that  with  a 
third. 

In  the  more  complex  branches  of  knowledge,  the  deductions  seldom 
consist,  as  in  the  examples  hitherto  exhibited,  of  a  single  chain,  a  a 
mark  of  6,  A  of  c,  c  otd,  therefore  a  a  mark  of  d.      They  consUt  (to 
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curry  on  tbo  same  mctuplior}  of  several  chaitis  united  at  the  extremity 
OS  thus :  a  a  mark  of  d,  6  of  e,  c  of/*  d  ej'  of  n,  iht^refure  al>c  a.  mark 
of  n.  SupposCi  for  example,  the  following  coiiibiualion  of  circum- 
stances: IfiC,  rays  of  light  impinging  on  a  reflecting  eiu-laco;  2d,  that 
surface  parabolic;  3d,  those  rays  parallel  to  each  other  and  to  the 
axifi  of  the  surface.  It  is  to  bo  proved  that  the  concourse  of  theaa 
three  circumstances  is  a  mark  that  the  reHected  rays  'will  pass  through 
the  focua  of  the  parabolic  surface.  Now  each  of  the  throe  circum- 
stances  is  singly  a  mark  of  something  material  to  the  case.  Rays  of 
light  imping^iug  on  a  reflecting  suri:ice,  are  a  mark  that  those  rays  will 
be  retJectcu  at  an  angle  equal  to  the  angle  of  incidence.  The  paro^ 
boUc  form  of  thu  surface  is  a  mark  that,  from  any  point  of  it,  a  line 
drawn  to  the  focus  and  a  Hue  parallel  to  the  axis  will  make  equal  an- 
gles with  the  surface.  And  finally,  the  parallelism  of  the  rays  to  the 
axic*  is  a  mark  that  their  angle  of  incidence  coincides  with  one  of  these 
equal  angles.  The  three  marks  taken  together  are  therefore  a  mark 
of  all  these  tliree  things  united.  But  the  Uu^e  united  are  evidently  s 
mark  that  the  angle  of  reflection  must  coincide  with  the  other  of  the 
two  uqual  angles,  th^  formed  by  a  liiie  di'awn  to  the  tucus ;  and  this 
again,  by  the  fundamental  axiom  concerning  straight  lines,  is  a  mark 
that  the  reflected  rays  pa^s  through  tlie  focus.  Most  chains  of  physical 
deduction  are  of  this  mure  complicated  type  ;  and  even  in  mathematics 
such  are  abundant,  as  in  all  propositions  where  the  hypotliesis  includes 
Dumerous  conditions :  "  ^  a  circle  be  taken,  and  f/*  within  that  circle 
a  point  bo  taken,  not  the  centre,  and  »/' straight  lines  be  drawn  from 
that  point  to  tlio  circumference,  then,"  &c. 

§  4.  The  considerations  now  stated  remove  a.  serious  difficulty  from 
ihe  view  we  have  taken  of  reasoning ;  which  view  might  otherwise 
have  seemed  not  easily  reconcilablo  with  the  fact  that  there  are  De- 
ductive or  Ratiocinativa  Sciences.  It  might  seem  to  follow,  ii'  ail  rea- 
soning be  induction,  that  the  difficulties  of  philosophical  investigation 
must  lie  in  the  inductions  exclusively,  and  that  when  these  wore  easy, 
and  susccptibloof  no  doubt  or  hesitation,  there  could  be  no  science,  or, 
at  lea5t,  no  difficulties  in  science.  The  existence,  for  example,  of  an 
extensive  Science  of  Mathematics,  requiring  the  highest  scientific  ge- 
bius  in  those  who  contributed  to  its  creation,  and  calling  for  a  most 
continued  and  vigorous  exertion  of  intellect  in  order  to  appropriate  it 
'  when  created,  may  seem  hard  to  be  accounted  for  on  the  foregoing 
theory.  But  the  considerations  more  recently  adduced  remove  the 
mystery,  by  showing,  that  even  when  the  inductions  themselves  are 
obvious,  there  may  bo  much  difficulty  in  finding  whether  the  partic- 
ular case  which  is  the  subject  of  inquiry  comes  within  them  ;  and  am- 
ple room  for  scientific  ingenuity  in  so  combining  various  inductions, 
a5,  by  means  of  one  within  which  the  case  evidently  falls,  to  bring  it 
within  others  in  which  it  cannot  be  directly  seen  to  be  included. 

Wlien  the  more  obvious  of  the  inductions  which  can  l>o  made  in 
any  science  from  direct  observatioru",  have  been  made,  and  goneral 
formulas  have  been  framed,  determining  the  limits  wiihiii  which 
diese  inductions  are  applicable ;  as  often  as  a  new  cnso  can  be  at 
once  seen  to  come  within  one  of  tiic  formulas,  tlic  induction  is  ap- 
plied to  the  new  case,  and  the  business  is  ended.  But  new  c.isos 
are  continually  arising,  which   do  not  obviously  corco  within   any 
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formula  wheroby  tlie  questions  we  want  solved  in  respect  of  lliero 
could  be  answered.  Let  tiu  take  nn  instance  from  geometry  ;  and 
as  it  is  taken  only  for  ilbistralion,  !et  tbe  reader  concede  lo  us  for 
the  present,  what  we  shall  rndeavor  to  prove  in  the  next  chapter, 
that  tlie  first  principles  of  gootnetry  ore  results  of  induction.  Our 
example  shall  be  the  fiilb  proposition  of  tbo  tirst  book  of  Kuclid. 
The  iucjuiry  is,  Are  ihe  angles  at  the  base  of  an  isosceles  triangle 
equal  or  unequal  I  The  first  ibing  to  be  considered  is,  what  induc- 
tions we  have,  from  which  we  can  infer  equality  or  inequality.  For 
inferring  equality  we  have  the  following  formula;:  —  Things  which 
beinK  applied  to  each  other  coincide,  arc  equals.  Things  which  ore 
equal  to  the  same  thing  aro  equals.  A  whole  and  the  eum  of  its 
parts  are  equals.  Tbe  sums  of  equal  things  aie  equals.  Tbe  dif< 
ferencea  of  equal  things  are  equals.  There  are  no  other  formula?  lo 
prove  equality.  For  inferring  inequality  wo  have  tbo  following: — 
A  whole  and  its  parts  ore  nnctjuals.  The  sums  of  equal  things  and 
unequal  things  are  unccjuals.  The  differences  of  equal  things  and 
unequal  things  are  unequals.  In  all,  eight  forroula?.  The  angles  at 
the  base  of  an  isosceles  triangle  do  not  obviously  come  within  any  of 
these.  The  formuliB  specify  certain  marks  of  equality  and  of  in- 
equality, but  the  anjjlca  cannot  be  perceived  intuitively  lo  have  any 
ot  those  marks.  We  can,  however,  examine  whether  they  have 
properties  which,  in  any  other  formuliE,  aro  set  do*vn  ns  marks  of 
tliosc  marks.  On  examination  it  appears  that  they  have;  and  we 
ultimately  succeed  in  bringing  them  within  this  formula,  "The 
differences  of  equal  things  aro  equal."  "Whence  comes  tho  difficulty 
ill  recognizing  these  atigles  as  the  diffcix-nces  of  equal  things?  Be- 
causo  each  of  litem  is  tho  diflerence  not  of  one  ]>air  only,  but  of  in- 
numerable pairs  of  angles;  and  out  of  these  we  Lad  to  imagine  and 
select  two,  which  could  either  be  intuitively  perceived  to  be  equals, 
or  pos:(essed  some  of  the  marks  of  equality  set  down  in  the  various 
foi'mula.\  By  an  cxerciso  of  ingenuity,  which,  on  the  port  of  the  firel 
inveiitm,  desen'OH  to  be  reganlod  as  considerable,  two  pairs  of  angles 
were  hit  upon,  which  united  these  requisites.  First,  it  could  be  per 
ceivcd  intuitively  that  their  diflcreiiccs  were  the  angles  at  the  base; 
and,  secondly,  they  possessed  one  of  tho  marks  of  equality,  namely, 
coincidence  when  applied  to  one  andthcr.  This  coincidcnre,  how- 
ever, was  not  pe:coived  intuitively,  but  infeiTcd,  in  confurmity  to 
another  formula. 

To  make  all  clear,  we  suhjom  on  analysis  of  tlie  demonstmtion 
Euclid,  it  will  bo    rcmeraberod,  demon- 
strates his  fifth  proposition  by  means  of 
the  Iburth.     This  it  is  not  allowable  for  us 
to  do,  because  we  are  undertaking  to  trace 
deductive  truths  not  to  prior  deductions, 
but  to  their  original  inductive  foundation. 
We  must  therefore  use  the  premisses  of 
the  fourth  proposition  instead  of  its  con- 
clusion, una  prove  the  fifth  directly  from 
first  principles.     To  do  so  requires  six  for- 
mulas.    (We  must   ben:in.  as  in  Euclid,    jT  ^ 
by  proloni^ng  the  eqtinl  Hi<les  AB,  AC,  to  cqnnl  distances,  and  join* 
Uig  the  extremities  BE,  DO.) 
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First  Formula.   Thcsu-mt  oJequaU  arc  eqval* 

AD  aud  AE  arc  euina  of  equals  by  llie  supptisuion.  Having  thai 
mark  of  equality,  ihcy  aro  conclutled  by  lliis  foniiula  lo  bu  equal. 

Secoxd  FottMUi<A.  Equal  straight  lines  being  apjfUed  to  one  another 

coincide^ 

AC,  AB,  are  within  this  formula  by  supposition;  AD,  AE,  have 
beeu  brought  witliln  it  by  the  pruceding  step.  Both  these  pairs  oi 
straight  lines  have  tlie  propeity  of  e<jnaliiy;  which,  according  to  the 
aecond  formula,  is  a  mark  that,  if  applied  to  each  other,  they  will  coin- 
cide. Coinciding  altogether  means  coinciding'  in  every  part,  and  oi 
couTjic  at  their  cxtrcmfticij,  DE  and  BC. 

Tiimn  FonMPLA.  Straight  Una,  having  thrir  extremities  coi/tcideiU, 

coincide. 
BE  and  DC  have  been  brought  \WthIn  this  foitnula  by  the  preceding 
induction ;  llicy  will  therefore  coincide. 

FoUftTU  FoRMtJLA.  Anghs^  having  their  siihs  coincident,  loincide. 

The  two  previous  inductions  Iiaving  shown  Uiat  BE  and  DC  coin- 
cide, and  that  AD,  AE,  coincide,  the  angles  ABE  and  ACO  are 
tlicroby  brought  witlun  the  fourth  formula,  and  accordingly  coincide. 

FiPTii  Formula.   Things  which  coincide  arc  equal. 

Tlie  angles  ABE  and  AC  D  are  brought  witliin  this  fiirnmla  by  the 
inducrjon  immediately  preceding.  This  train  of  reasoning  being  also 
applicnlile,  mutalii  ttiufu/tdis,  to  the  angles  E  ii  C.  D  C  B,  these  also  aro 
brought  within  the  fifth  formula.     And,  finally, 

Sixxn  Formula.   The  differences  of  equals  are  equal. 

The  angle  ABC  being  tho  difference  of  ABE,  CBE,  and  the  angle 
ACB  being  the  difference  of  ACD,  DCB;  which  have  been  praved 
to  be  equals;  ABC  and  ACB  are  brought  within  tho  laat  formula  by 
the  whole  of  the  previous  process. 

Tho  dilliculty  bore  encountered  «  chiefly  that  of  figuring  to  ourselves 
tho  two  angles  at  tho  baac  of  tho  triangle  ABC,  as  reRiaindon  mode 
by  cutting  one  pair  of  angles  out  of  another,  %vhilo  each  pair  «hall  be 
corresponding  angles  of  triangles  which  have  two  sides  and  the  inter- 
vening angle  eiiual.  It  w  by  tliis  happy  contrivance  that  so  many  dif- 
ferent inductions  arc  brought  to  bear  upon  tho  same  particular  case. 
And  this  not  being  at  nil  an  obvious  idea,  it  may  bo  seen  from  an 
examplo  so  near  the  threshold  uf  mathematics,  bow  much  acojie  there 
may  well  bo  for  scicntidc  dexterity  in  the  higher  branches  of  iliat  and 
other  sciences,  in  order  so  to  combine  a  lew  simple  inductions,  nji  to 
bring  within  each  of  thcra  innumerable  cases  which  are  not  obviously 
included  in  it ;  and  how  long,  and  nuracroua,  and  complicated,  may  ho 
the  proce.sso8  necessary  fnr  bringing  the  inductions  together,  even  when 
each  induction  may  itself  be  very  easy  and  eimple.  All  the  inductions 
involved  in  all  geometry  are  comprised  in  tho^e  simple  ono«,  tho  for- 
mula of  which  aro  tho  Axioms,  and  a  few  of  the  so-called  Definitions. 
The  remainder  of  the  science  is  made  up  n£  the  processes  employed 
lor  bringing  imlbrosemi  cases  within  these  inductions ;  or  (in  syllogistic 
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language)  for  proving  the  minors  nt'cessary  to  complete  the  h^lUigunui^ 
the  majors  being  tho  lieJinitiuns  and  axioma.  In  thusc  dciiuititnui  and 
axioms  are  laid  dowu  tlic  wholo  of  tlic  marks,  by  an  artful  combina- 
tion of  which  men  have  been  able  to  discover  and  prove  all  that  ia 
proved  in  geometry.  The  marks  being  so  few,  and  the  induclioDS 
which  fiirnibb  them  being  bo  obvious  and  familiar ;  the  counectiiig  of 
several  of  them  together,  whicli  congtitutes  DcHlucLioos,  or  Trains  of 
Reasoning,  forms  the  whole  difitcully  of  the  science,  and,  with  a  trifling 
exception,  its  whole  bidk  ;  and  hence  Geometry  is  a  Deductive Scinnce. 

§  5.  It  will  be  seen  hercoAcr  that  there  are  weighty  scientific 
reasons  for  giving  to  every  science;  as  much  of  the  character  of  a  De- 
ductive Science  as  possible ;  for  endeavoring  to  construct  the  science 
&om  the  fewest  and  tho  simplest  possible  inductions,  and  to  niidte 
these,  by  any  combinaiioiiB  however  complicated,  suffice  for  pniving 
even  such  truths,  relating  to  ijomplex  cases,  as  could  bo  proved,  if  wo 
chose,  by  inductions  from  spcciBc  experience.  £vory  branch  of  nat 
ural  philosophy  was  originally  experimental;  each  general izatiun 
rested  upon  a  special  induction,  and  was  derived  from  its  own  di^liucl 
sot  of  observations  and  experimenls.  From  being  sciences  of  j>ure 
experiment,  as  the  phrase  is,  or,  to  speak  more  correctly,  sciences  in 
which  the  reasonings  consist  of  no  more  than  one  step,  and  are  ex- 
pressed by  single  syllogisms,  all  these  sciences  have  become  to  some 
extent  and  some  of  them  in  nearly  the  wholo  of  their  extent,  sciences 
of  pure  reasoning;  whereby  multitudes  of  truths,  already  knovv^i  by 
induction  from  as  many  different  sets  of  experiments,  have  come  to  be* 
exhibited  as  dcduciiorm  or  coroUarius  from  iTiduclive  jiroposilions  of  a 
simpler  and  more  universal  character.  Thus  morhnnics,  hydrostatics, 
optics,  acoustics,  and  tliermology,  bave  successively  been  rendored 
mathematical;  and  astronomy  was  brought  by  Newton  within  tiie 
laws  of  general  mechanics.  Wliy  it  is  that  the  substitution  of  this  cir- 
cuitous mode  of  proceeding  for  a  process  apparenlly  much  easier  and 
more  natural,  is  held,  and  justly,  to  be  the  greatest  triumph  of  iJjc  in- 
vestigation of  nature,  wc  arc  not,  in  this  stage  of  our  inquiry,  prepared 
to  examine.  But  it  is  necessary  to  remark,  that  altitough,  by  this 
progressive  transformation,  all  sciences  tend  to  become  more  and  more 
Deductive,  they  are  not  therefore  the  less  Inductive ;  every  step  in  the 
Deduction  \s  siiU  an  Induction.  The  opposition  is  not  between  ihe 
terms  Deductive  and  Inductive,  but  between  Deductive  and  Experi- 
mental. A  science  is  Kxperimenlal,  in  propoilion  as  overj*  new  case, 
which  presents  any  peculiar  features,  stands  in  need  of  a  new  set  of 
observations  and  experiments,  a  fresh  induction.  It  is  Deductive,  in 
proportion  as  it  can  draw  conclusions,  respecting  cases  of  a  now  kind, 
by  procejisea  which  bring  lho3*i  cases  under  uld  inductions;  by  ascer- 
taining that  cat^a  which  cannot  be  obsencd  to  have  the  requisite 
marks,  have,  hoivever.  marks  of  those  marks. 

We  can  now,  ilierefore,  perceive  what  is  ilie  generic  distinction  be- 
tween sciences  which  can  be  made  Deductive,  and  those  which  must 
u  yet  remain  Expeiimcntal.  The  diflerence  consists  in  oui'  having 
been  able,  or  not  yet  able,  to  tliscover  ntarka  of  marks.  If  by  our 
various  inductions  we  have  been  able  to  proceed  no  further  than  to 
such  propositions  as  these,  <i  a  mark  of  b,  or  a  and  b  marks  of  one 
SDOtlier.  c  a  mark  of  d,  or  c  ami  d  marks  of  one  another,  without  any- 
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ihhig  f  connect  a  or  &  with  c  or  d:  wo  havu  a  acienco  of  detaclied 
and  muially  indepondouc  gonerolizotions,  such  aa  iheae,  thai  acids 
redden  vegetable  blues,  and  that  alkalis  color  ibom  frreen ;  from 
neither  of  which  propositions  could  we,  directly  or  indirectly,  infer 
the  other  :  and  a  science,  so  far  as  it  is  compoi^cd  of  such  propositions, 
b  purely  experiraental.  Chemistry,  in  the  present  state  ot  our  knowl* 
edge,  haA  not  j'ot  thrown  off  this  character.  There  are  other  scienrt-s, 
however,  of  which  iho  propositions  arc  of  this  kind :  a  a  mark  of  6,  b  a 
mark  of  c,  c  oi  d^  d  of  c,  &;c.  In  these  ttciences  we  can  mount  the 
ladder  from  a  \o^c  by  a  process  of  ratiocination;  we  can  conclude 
that  a  is  a  mark  of  e,  and  that  every  object  which  hits  the  mark  a  has 
the  properly  e,  althoufl-h,  perhaps,  we  never  were  able  to  observe  a 
and  e  together,  and  although  even  d^  our  only  direct  mark  of  e,  may 
bo  not  perceptible  in  those  objects,  but  only  inferrible.  Or  varj'ing 
the  first  metaphor,  we  may  be  said  to  got  fi-om  aloe  underground  :  the 
markfl  b,  c,  d,  which  indicate  the  route,  must  all  Ikj  iK>ssei*sud  somcickere 
by  the  objectii  concerning  which  wo  are  inquiring;  but  tliey  arc  below 
the  surface :  a  is  the  only  mark  that  is  visible,  aiul  by  it  we  are  able 
10  trace  in  succession  all  the  rest. 

§  6.  We  can  now  understand  how  an  exporimentiU  transfbima  itself 
into  a  deductive  science  by  the  mere  progress  of  experiment.  In  an 
experimental  science,  the  inductions,  as  we  have  said,  lie  dctachcdi 
as,  a  a  maik  of  i,  c  a  mark  of  J,  f  a  mai'k  oif,  and  so  on :  now,  a  new 
set  of  instances,  and  a  consequent  now  induction,  may  at  any  time 
bridge  over  iho  interval  between  two  of  these  unconnected  arches ;  A, 
for  example,  may  be  ascertained  to  be  n  mark  of  c,  which  enables  us 
thenceforth  to  prove  deductively  that  a  is  a  mark  of  c.  Or,  as  some- 
times happens,  some  grand  coraprehensivo  induction  may  raise  an  arch 
high  in  the  air,  which  bridges  over  hosts  of  them  at  once  :  b,  d,/^  and 
all  the  rest,  turning  out  to  bo  marks  of  some  one  thing,  or  of  things 
between  which  a  connexion  has  already  been  traced.  As  when  New- 
ton discovered  thai  tlie  motions,  whether  regular  or  apparently  anom- 
alous, of  all  the  bodies  of  the  solar  system,  (each  of  which  motions  had 
been  infeiTod  by  a  separate  logical  operation,  from  separate  marks,) 
wore  all  marks  of  moving  round  a  common  centre,  with  a  centiipctal 
force  varying  directly  as  the  mass  and  invorncly  as  the  square  of  the 
distance  from  that  centre,  This  ia  the  greatest  example  which  has  yet 
occurred  of  the  transformation,  at  one  stroke,  of  a  science  \vhich  was 
BtUl  to  a  great  degree  morel/  experimental,  into  a  dcductiTo  science. 

Transformations  of  the  sumo  nature,  but  on  a  smaller  scale,  contin- 
ually take  place  in  the  less  advanced  branches  of  physical  knowledge, 
without  enabling  them  to  throw  off  the  character  of  experimental 
BcicDcos.  Thus  ^vilh  regard  in  the  two  nnconnectcd  propositions  be- 
fore citetl,  namely,  Acids  redden, vegetable  blues.  Alkalis  moke  them 
green;  it  is  remarked  by  Liebig,  that  all  blue  coloring  matters  which 
are  reddened  by  acids  (as  well  as,  reciprocally,  all  red  coloring  matters 
which  are  rendered  blue  by  alkalis)  contain  nitrogen :  ajid  it  w  quite 
possible  to  conceive  that  this  circumstance  may  one  day  fiiniish  a  bond 
of  coimexinn  between  the  two  propositions  in  question,  by  showing 
that  the  antagonist  action  of  acids  and  alkalis  In  producing  or  destroy- 
ing the  color  blue,  is  the  result  of  some  one  more  general  law. 
Although  this  'u)onecting  of  detached  generalizations  la  so  much  gain, 
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It  icndn  but  little  to  gire  a  deductive  cliaracter  lo  any  ecicnco  a^  o 
whale  ;  because  the  new  courses  of  obsen'ation  and  cxpcrimout,  wliicli 
tliua  ciiiible  uh  lo  connect  together  a  few  general  truths,  usually  make 
known  to  us  a  slill  greater  number  of  unconnected  now  ones.  Hence 
chemistry,  though  Gitnilar  extensions  and  strnplitiirations  of  itd  gcneral- 
izQtiuiis  uru  continually  raking  place,  iti  still  in  the  main  an  cxpentneD- 
tal  science;  and  is  likely  so  lo  continue,  unless  eouie  comprohcnuive 
induclion  should  be  hereofier  arrived  at,  which,  like  Newton's,  shall 
connect  a  vant  numlter  of  the  smaller  known  inductions  together^  and 
change  the  whulo  method  of  liie  science  at  once.  Chemistry  has 
already  one  great  generalization,  which,  though  relating  to  one  uf  the 
BulH>rdina(&  a^pecls  of  chemical  phenomena,  possesses  within  its  limhcd 
sphere  this  comprehcnsivo  character ;  the  principlt)  of  Dalton,  called 
the  atomic  llieory,  or  the  doctrine  of  chemical  ec|uivalentd  :  wliich  by 
enabling  us  to  a  certain  extent  to  foresee  llio  pmportions  in  which  two 
8ul>stQuce»  will  combine,  before  the  experiment  baa  been  tried,  con- 
stitutes uudoubtetlly  a  source  of  new  chemical  tnicha  obtaiuablo  by 
deduction,  as  well  as  a  connecting  principle  for  all  truths  of  the  same 
desrripiiun  previously  obtained  by  cxpcriracnt. 

§  7.  The  discoveries  which  change  (he  method  of  a  science  from  ex 
porimcnlal  lo  deductive,  mostly  consist  in  ostiihlishing,  cither  by  do 
ductiou  or  by  direct  experiment,  that  the  vuriclies  of  a  particiUa4 
phenomenon  uniformly  accompany  the  varieties  of  some  other  phe- 
nomenon better  known.  Thus  the  science  of  sound,  which  previously 
stood  in  the  lowest  rank  of  merely  experimental  ftcience,  became  de- 
ductive when  it  was  proved  by  experiment  that  every  variety  of  sound 
was  consctjiient  upon,  and  therefore  a  mark  of,  a  distinct  and  dehnable 
variety  of  oscillatory  motion  among  the  panicles  of  [he  Irajismitting 
medium.  When  this  was  ascertained,  it  followed  that  every  relutiua 
of  successtrtn  or  cooxi»ience  which  obtained  between  phcoomuna  uf  the 
more  known  class,  obtained  also  between  the  phenomena  which  c:or- 
responded  lo  them  in  the  other  class.  Every  sound,  being  a  mark  ol 
a  particular  oscillatory  motion,  became  a  mark  of  everything  which,  by 
the  laws  1)1' dynamics,  was  known  to  be  inferrible  from  that  m,ution; 
and  cverytliing  which  by  those  same  laws  was  a  mark  of  any  oscilla^ 
tory  motion,  became  a  mark  of  the  coiTCsponding  sound.  And  ihus 
many  Iruihs,  not  befnre  suspected,  concerning  soutid,  became  deduci- 
ble  from  the  knuwn  laws  of  the  propa^^ation  of  motion  through  an  elas- 
tic medium  ;  while  fuels  already  empirically  known  respecting  sound, 
became  an  indication  of  corresponding  properties  of  vibrating  bodies, 
previously  undiscovered. 

But  the  grand  agent  for  tronsforming  experimental  into  deductive 
scioDcca,  is  the  science  of  number.  The  prupcriies  uf  numbers,  alone 
among;  all  known  phenomena,  are,  in  llio  m<-wt  rigftrous  sense,  pniper- 
deaof  all  things  whatever.  All  things  are  not  colored,  or  ponderable, 
or  even  extended  ;  but  all  things  arc  numerable.  And  if  we  rnnsidei 
this  science  in  its  whole  extent,  from  common  ni-ithmelic  up  to  ihc 
calculus  of  variations,  the  Inillis  already  ascertained  seem  aU  biU  infi 
uite,  and  admit  of  indefinite  extension. 

These  truths,  although  aflirmable  of  all  things  whatever,  of  coiinc 
apply  to  them  only  in  respect  of  iheir  quantity.  But  if  it  conies  t<i  Iw 
discovered  that  variations  o(  quality  in  any  class  of  phenomena,  corrtK 
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«pond  regularly  to  vaiintions  of  quantity  eltlier  in  those  same  or  in 
some  other  phenomena;  every  fonnula  of  mathomatics  applicable  to 
quantities  which  vary  in  thnt  particular  manner,  hecoines  a  mark  nf  a 
corrcspnntling  general  tnilh  rospectinff  the  variations  in  tpiality  which 
accompany  them :  and  the  science  ot  quantity  being  (as  fur  au  any 
sc:ence  can  be)  altogether  deJiictivc,  the  theory  of  that  particular  kind 
of  qualitieii  becomes,  to  ihJa  extent,  deductive  likewise. 

The  most  striking  instuncc  in  point  which  hiotory  affords,  {thou*rl! 
uot  an  example  of  an  experimental  science  rendered  deductive,  but  of 
«n  unparalleled  cxtcnsiun  given  to  the  deductive  pri>ces8  in  a  science 
which  was  deductive  already »)  is  the  revolution  in  geometry  which 
originated  with  ilie  ilUistrioua  Descartes,  and  was  completed  by  Clai- 
rauL  Those  philosophers  remarked,  that  to  every  variety  o(  pusition 
in  poiul»,  direction  in  lines,  or  form  iu  curves  or  surfaces,  (all  of  which 
are  Qualities,)  there  corresponds  a  peculiar  i-elation  of  quantity  between 
either  two  or  throe  rectilineal  codrdinate»;  insomuch  that  if  the  law 
were  known  according  to  which  those  coordinates  vary  relatively  to 
one  another,  every  other  geometrical  praperty  of  the  line  or  surface  m 
question,  "whether  relating  to  quantity  or  quality,  would  bo  cn]>al>le  of 
being  inferred.  Hence  it  followed  that  every  geometrical  question 
could  bo  solved,  if  tlie  corresponding  algebraical  one  could ;  and 
geometry  received  an  accession  (actual  or  potential)  of  now  truths,  cor- 
reaponding  to  every  property  of  numbers  which  the  progress  of  riie 
calculus  had  brought,  or  might  in  future  bring,  to  light.  In  tlie  same 
general  manner,  mcchaiics,  astronomy,  and  in  a  loss  degree,  every 
branch  of  natural  philos-aphy  commonly  so  called,  have  been  made 
algebraicaL  The  varieties  of  physical  phenomena  with  which  those 
sciences  arc  conversant,  have  been  fouiul  to  answer  to  determimible 
varieties  in  the  quantity  of  some  circumstance  or  other;  or  at  least  to 
varieties  of  form  or  ptisiiion,  for  which  corresponding  equations  of 
([uantity  had  already  been,  or  were  susceptible  of  being,  discovered 
by  geometers. 

In  these  various  transformations,  the  pro])osltions  nf  the  science  of 
number  do  but  fulfil  the  function  proper  to  all  prc>|>osition8  fonning  a 
tram  of  reasoning,  viz.,  that  of  enabling  us  to  anive  in  an  indirect 
method,  by  marli  of  marks,  at  such  of  the  properties  of  objects  as  we 
cannot  directly  ascertain  (or  not  so  conveniently)  by  experiment. 
We  travel  from  a  given  visible  or  tangible  fact,  through  the  tnjths 
of  Dumbers,  to  the  feet  sought.  The  given  fact  is  a  mark  that  a  cer- 
tain relation  subsists  between  the  quantities  of  some  of  the  elements 
concerned ;  while  the  fact  sought  presupjioses  a  certain  relation 
between  the  quantities  of  some  other  elements:  now,  if  these  last 
quantities  arc  dependent  in  some  known  manner  upon  tlie  former,  or 
vice  versii,  we  can  argue  fi-om  the  numerical  relation  between  the  one 
sec  of  quantities,  to  determine  that  which  subflists  between  the  other 
set;  the  theorenis  of  iho  calculus  affonling  the  intennediate  links. 
And  thus  the  one  of  the  two  physical  facts  becomes  a  mark  uf  ilia 
other,  by  being  a  mark  of  a  mark  of  a  mark  of  it. 
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CHAPTER   V. 

OP  DEHONffTRATIOX,  A\0  NECBS8ART  TRimiS. 

§  1.  Ip,  as  laid  down  in  iho  two  preceding  cliopiers,  the  foundatic^ 
of  ail  sciences,  even  deductive  or  demonstrative  «cicnco9,  is  Induction; 
if  every  step  iu  tlie  ratiociimtiona  even  of  geometry  lb  on  act  of  indue 
tion;  ood  it  a  train  of  rea^ioning  id  but  brining  many  inductiona  to 
bear  upon  the  sonio  suhjcct  of  inquir)-,  and  drawing  a  ca&o  wiiliin  one 
induction  by  means  ofauothcr;  wlierein  lies  the  peculiar  certainty 
always  ascribed  to  the  acicncos  which  are  entirely,  or  almost  entirely, 
deductive  1  Why  are  thoy  called  the  Exact  Sciences/  Why  are 
mathematical  certainty,  and  the  evidence  of  demonstration,  common 
phrases  to  express  the  very  highest  degree  of  ossuracco  attainable  by 
reason  t  Why  are  matheniatira  by  almost  alt  philosophera,  and  (by 
many)  even  those  branches  of  natural  philosophy  which,  throujirh  the 
medium  of  matlicmatica,  have  been  converted  into  deductive  sciences^ 
considered  to  be  independent  of  the  evidence  of  experioncc  and  ob- 
servation, and  characterized  as  systems  of  Necessary  Truth? 

The  answer  I  conceive  to  be,  that  this  character  of  necessity, 
aACribed  to  the  truths,  of  mathematics,  and  even  (with  some  reserva- 
tions to  be  hereafter  mode)  the  peculiar  certainty  attributed  to  them, 
is  an  illusion;  in  order  to  sustain  which,  it  is  necessary  to  suppose 
lliat  thiise  truths  relate  to,  and  express  tlio  properties  of,  purely 
imaginary  objectjt.  It  is  acknowledged  tliat  the  conclusions  of  ge- 
ometry arc  deduced,  partly  at  least,  fi-om  tbo  so-called  Definitions,  and 
that  those  dcfiuiiions  arc  a^umed  to  be  correct  descriptions,  as  far  aji 
ihey  go,  of  tlie  objects  with  which  geometry  w  conversant  Now  we 
liave  pointed  out  that,  from  a  definition  as  such,  no  proposition,  unless 
it  bo  one  concerning  the  meaning  of  a  word,  can  ever  follow ;  and 
that  what  apparently  follows  from  a  definition,  follows  iu  reality  {rota 
an  implied  assumption  that  tliere  exists  a  real  thing  conformable 
thereto.  This  atwumption,  in  the  case  of  the  definitions  of  geometry> 
is  false :  there  exist  no  real  i]un«i  exactly  cunfiirmable  to  the  defini* 
lions.  There  exist  no  points  without  magnitude ;  no  lines  without 
breadtlt,  nor  perfectly  straight ;  no  circles  witli  all  their  radii  exactly 
equal,  nor  squares  with  all  their  angles  perfectly  right.  It  will  per- 
haps be  said  that  the  assumption  does  not  extend  to  the  actual,  but 
only  to  the  possible,  existence  of  such  things.  I  answer  that,  accord- 
ing to  any  lest  wo  have  of  possibility,  they  are  not  even  possible. 
Their  existence,  so  far  as  we  can  form  any  judgment,  would  seem  to 
bo  inconsihtcnt  with  the  physical  constitution  of  our  planet  at  least,  if 
not  of  the  universe.  To  get  rid  of  this  difficulty,  and  at  the  same 
lime  to  save  the  credit  of  the  supposed  systems  of  neccsRarv  truih,  it 
is  customary  to  say  that  the  points,  litaes.  circles,  and  squares  which 
are  the  subject  of  geometry,  exist  in  our  conceptions  merely,  and  are 
pail  of  our  minds;  which  minds,  by  working  on  their  omi'maierials. 
construct  an  a  priori  science,  the  evidence  of  which  is  purely  mental, 
and  has  notliing  whatever  to  do  with  outward  expcrionre.  By 
howsoever  high  authorities  tliis  doctrine  may  have  been  sanctioned, 
it  appears  to  me  psychologically  incorrect.  The  point5,  lines,  circles^ 
and  squares,  which  any  one  has  in  his  mind,  are  (I  apprehend)  simply 
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cupies  of  the  points,  linos,  circles,  and  squares  which  he  haa  known  bt 
iaa  exporicuce.  A  line  as  dclined  by  Keoraotcrs  is  wholly  incoiicoiva- 
ble.  Wo  can  reason  aliouC  a  line  aa  il'il  bad  no  breadth;  because  we 
have  a  power,  which  is  the  fuandaiion  of  all  the  control  we  can  exer- 
cise over  the  operations  of  our  minds;  the  power,  when  a  perception 
13  predeut  to  our  Bonscs,  or  a  conception  to  our  intellects,  qi  attending 
to  a  part  only  of  that  pcrcoptioa  or  conception,  instead  of  tlie  whole. 
But  wc  cannot  conceir.e  a  line  without  breadtli ;  we  can  form  no 
mental  picture  of  such  a  line :  all  tho  lines  which  wc  have  in  our 
minds  are  lines  possessing  breadth.  If  any  one  duuhts  this,  wo  may 
refer  him  to  his  o\vn  experience.  I  much  question  if  any  one  who 
fancier  that  he  can  conceive  what  is  called  a  inatliernatical  tine,  thinks 
so  from  the  evidence  of  hia  consciousness:  I  suspect  it  is  rather  be- 
cause he  fiupposos  that  unless  such  a  conceptiou  wore  possible,  mathe- 
matics could  not  exist  as  a  science :  a  supposition  which  there  will  be 
no  difficulty  in  shoxving  to  be  entirely  groundless. 

Since  then  neither  in  nature,  nur  in  the  human  mind,  do  tliere  ex- 
ist  any  objects  exactly  correapoading  to  the  definitions  of  geometry, 
while  yet  that  science  cuimot  be  supposed  to  bo  coiiversaut  about  non- 
entities; nothing  remains  but  to  consider  geometry  as  conversant  with 
such  lines,  angles,  and  figures  us  really  exist ;  and  the  definitions,  as 
ihey  are  called,  must  be  regarded  as  some  of  our  first  and  most  obvi 
ous  generalizations  concerning  those  natural  objects.  The  correctnesa 
of  those  generalizatiuns,  a$  gcneralizatioos,  is  without  a  ilaw  :  the 
eqiiaUty  of  all  the  radii  of  a  circle  is  true  of  all  circles,  so  far  as  it  is 
true  of  any  one:  but  it  is  not  exactly  true  of  any  circle:  it  is  only 
nearly  true :  so  nearly  tliat  no  error  of  any  importance  in  practice  will 
be  incurred  by  feigning  it  to  be  exactly  true.  When  we  have  occa- 
sion to  extend  these  inductions,  or  their  consequences,  to  cases  in  which 
tho  error  would  bo  appreciable — to  lines  of  perceptible  breadth  or 
thickness,  paralluls  which  deviate  sensibly  irotn  equidistance,  and  tlie 
like — we  correct  our  conclu:e>ions,  by  combining  witli  them  a  fresh  set 
of  propositions  relating  to  the  aberration;  just  as  wc  also  take  in 
propositions  relating  to  tho  physical  or  chemical  properties  of  the  ma- 
terial, if  those  properties  happen  to  inlroduco  any  raodi6cation  into  the 
result,  wliich  ihey  easily  may,  even  with  respect  to  figure  and  magni- 
tude, as  in  the  case,  for  instance,  of  expansion  by  heat.  So  long,  how- 
ever, as  there  exists  no  practical  necessity  for  attending  to  any  of  tlie 
properties  of  tlio  object  except  its  geometrical  properties,  or  to  any  of 
the  naturdl  irregularities  in  those,  it  is  convenient  to  neglect  tho  con- 
sideration of  tlio  other  properties  and  of  the  irregularities,  and  to  rea- 
son OS  if  these  did  not  exist :  accordingly,  we  forraally  announce,  in 
tho  definitions,  that  wc  intend  to  proceed  on  this  plan.  But  it  is  an 
^iTor  to  suppose,  because  we  lesolvc  to  confine  our  attention  to  a  cor- 
rain.  number  of  tho  properties  nf  an  object,  that  we  therefore  conceive, 
or  have  an  idea  of,  the  object,  denuded  of  its  other  properties.  Wc 
are  thinking,  all  iJio  time,  of  precisely  such  objects  as  we  have  neen 
and  touclied,  and  with  all  the  properties  ivhich  naturally  belong  to 
them ;  but,  for  scientific  conveuicnce,  wo  feign  lliem  to  be  divested  of 
all  ]>roporties,  except  those  in  regard  to  which  we  design  to  consider 
tlicin. 

The  peculiar  accuracy,  supposed  to  bo  charactcristio  of  tho  first 
principles  of  geometry.  Urns  appears  to  bn  fictitious.     Tho  assertions 


150 


KeASDNING 


on  which  tlio  rca^onirigd  of  tlic  science  are  founded,  do  not,  any  mora 
than  in  other  sciences,  exactly  correepond  with  ihe  fact;  but  wo  »up' 
poic  that  tlicy  do  so,  for  the  sake  of  tracing  ihe  conRequcnces  which 
follow  from  the  supposition.  The  opinion  of  Duguld  Stewart  respect- 
ing the  foundations  of  geometry,  is,  I  concei\'e,  substaiitinlly  correct; 
that  it  is  built  upon  h\-potheses ;  that  it  owes  to  this  alone  the  peculiar 
certainty  supposed  to  distin^ish  it ;  and  that  in  any  science  whatever, 
by  reasoning-  from  a  set  of  hypotheses,  wo  mny  obtain  a  body  of  con- 
clusions as  certain  as  those  of  geometry,  that  is.  as  siricily  in  accord- 
ance witli  the  hypoihcses,  and  as  irresistibly  comjielliug  assent  on 
condition  tliut  (hose  hypuihescs  are  true. 

When,  therefore,  it  is  affirmed  tliat  the  ronclusinna  of  geometry  are 
necessary  trutiis,  the  necessity  consists  in  reality  only  in  this,  that  tboy 
neccssaiily  follow  from  the  suppositions  from  which  tlicy  are  deduced. 
Those  suppositions  arc  so  far  Irom  being  necessary,  thut  ihcy  arc  not 
even  true ;  they  purposely  depart,  mor^  or  less  widely,  fronj  the  truth. 
The  only  sense  in  ^vliicli  necessity  can  be  ascribed  to  the  conclusions 
of  any  scientific  investigation,  is  that  of  nccessaiily  following  from  some 
assumption,  which,  by  the  conditions  of  the  inquiry,  i«  not  to  be  ques- 
tioned. In  this  ixjlation,  of  course,  the  derivative  truths  of  every  de- 
ductive science  must  stand  to  the  inductions,  or  assumptions,  on  which 
the  science  is  founded,  and  which,  whether  true  or  untrue,  certain  or 
doubtful  in  themselves,  ore  always  supposed  cctlain  for  the  purposes 
of  the  particular  science.  And  thereloro  the  conclusions  of  aJl  deduc- 
tive sciences  wcro  said  by  the  ancients  to  he  necessary  propositions. 
Wc  have  obacr\'ed  already  that  to  be  predicated  necessarily  was  cliar- 
acteristic  of  the  predtcablc  Proprium.  and  that  a  proprium  was  any 
property  of  a  thing  which  could  bo  deduced  from  its  essence,  that  is, 
from  the  properties  included  in  its  definition. 

§  2.  The  important  doctrine  of  Dugald  Slewort,  which  I  have  en- 
dcuTored  to  enforce,  has  been  contested  by  a  living  philosopher.  Mr. 
Whcwcll,  Ixith  in  the  dissertation  appended  to  his  excellent  Mechani- 
cal Undid,  and  in  his  more  recent  elaborate  work  on  the  P/nlosophy 
of  the  Inductive  Scicnrcs ;  in  which  lost  he  also  replies  to  an  article 
in  ibo  KdinhurgJi  Revitte  (ascribed  to  a  writer  nf  great  Bcienti6o  emi- 
nence), in  which  Stewart's  opinion  was  defended  against  his  fonnet 
strictures.  Mr.  WhcwcH's  mode  of  refuting  Stewart  is  to  prove  againf*t 
him  (as  has  also  been  done  in  this  work),  that  the  premisses  of  geom- 
etry ore  not  dofinirions,  but  assumptions  of  the  real  exisienco  of  things 
corresponding  to  those  detinitirjns.  This,  however,  is  doing  little  foi 
Mr.  Whewell's  pun»ose,  fur  it  is  these  very  ussnmptinns  which  we  say 
ai-e  hypotheses,  and  which  he,  if  he  denies  that  geometry  is  fontided  on 
hypotheses,  must  show  to  be  absolute  tiiiths.  AH  he  docs,  however, 
ia  10  ofa8er\'e,  iliat  they  at  any  rate  are  not  arbitrary  h)'pothesefi  ;  that 
we  should  not  bo  ot  liberty  to  sulxHtitute  otlier  h)-pothcses  for  them ; 
that  not  only  "  a  defiailion,  to  be  admissible,  must  necessarily  refer  to 
and  agree  with  some  conception  which  wo  can  distinctly  frame  in  our 
thoughts,"  but  that  the  straight  lines,  for  instance,  which  we  define, 
must  be  "  thoue  by  which  angles  are  contained,  those  bv  which  trian- 
gles are  bouttded,  tliosc  of  which  parallelihrn  may  be  predicated,  and 
thn  hkc."*     And  this  is  true;  but  this  has  never  been  contradicted 

*  WuEWKLL'*  AfecAaweal  Etului,  p.  lifi,  tt  Mff. 
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Tboac  ivho  say  that  the  premtssos  of  geometry  tu'o  hypotiicsea,  urc  not 
1>ound  tu  tnaiiiroin  them  tu  be  hypoibo^es  which  have  no  letalion  wliat 
ever  to  i'act.  Since  an  hypotltosis  framed  for  the  purpose  of  stncntitic 
inquh'v  mu^t  rolato  to  something  which  has  real  oxutoiicc  (for  there 
can  be  no  science  respecting  iiua^entitics),  it  fullows  thai  any  hypoihe* 
&i»  we  make  respecting  an  uhject,  tofucililate  our  study  uf  it,  muat  nut 
involve  anything  which  is  distiuctly  false,  and  rupaguaiit  to  its  real 
nature :  we  musl  not  aaciibo  to  Uie  thing  any  property  which  Jt  has 
not;  our  liberty  extends  only  to  supprcssmg  some  of  those  wliirh  il 
has,  under  the  indispensable  obligation  of  I'cstoring  them  whenever, 
and  in  05  far  as,  their  presence  or  absence  would  muko  any  mutcrial 
difference  in  the  truth  of  our  conclusions.  Of  tliis  nature,  accordingly, 
nru  the  first  principles  involved  in  the  definitions  of  georacirj*.  In 
their  positive  port  they  are  observed  facis;  it  is  only  in  tlicir  negative 
part  that  they  arc  hypothetical.  That  the  hypotheses  should  be  of 
this  paiticulai'  character,  is,  however,  no  further  necessary,  than  inas- 
much as  no  others  could  enable  us  to  deduce  conclusions  which,  with 
due  coiTuctions,  would  bo  true  of  real  ubjects:  and  in  fact,  when  our 
aim  is  only  to  illustrate  truths  and  not  to  investigate  them,  we  are  not 
under  any  such  restriction.  We  might  suppose  an  imaginary  animal, 
and  work  out  by  deduction,  from  the  known  laws  of  physiology,  its 
natural  hisuiry;  or  an  ima^^inaiy  commonwealth,  and  from  the  elements 
composing  ir,  might  orguo  what  would  be  its  fate.  iVnd  the  conclu- 
sioia  which  we  might  thus  draw  from  purely  arbitrary  hypotheses, 
mignt  form  a  highly  uselut  intelloctual  exercise  :  but  as  they  could  only 
toad  us  what  would  be  the  properties  of  objects  which  do  not  really 
"sxist,  they  would  not  constitute  any  addition  to  our  knowledge :  while 
'>n  the  contrary,  if  the  hypothesis  merely  divests  a  real  object  of  some 
portion  of  its  properties,  without  clothing  it  in  false  ones,  the  conclu- 
sions will  always  expretw,  under  known  liability  to  correction,  actual 
truth, 

\  3.  But  although  Mr.  Whewoll  has  not  shaken  Stewart's  diK'trin« 
as  to  the  hypothetical  character  of  that  portion  of  the  lirst  princijdes  of 
geometry  which  are  involved  in  the  so-called  detinitious,  he  has,  I  con- 
ceiH!,  greatly  the  advantage  of  Stewart  on  another  important  point 
in  te  theory  of  geometrical  rcaaoning;  tlio  necessity  of  admitting. 
amoig  thoso  first  principles,  axioms  as  well  as  definitions.  Some  of 
the  ixioms  of  Euclid  might,  no  doubt,  be  exhibited  in  the  form  of  defi- 
nidms,  or  might  be  deduced,  by  reasoning,  from  propositions  similar  to 
whal  are  so  called.  Thus,  if  instead  of  the  axiom,  Magnitudes  which 
can  le  made  to  coincide  are  equal,  we  inlrixluce  a  definitioti.  "  Jblqual 
magiitudes  are  those  which  may  be  so  applied  to  one  another  as  to 
coincde  ;'*  the  three  axioms  which  follow.  (Magnitudes  which  are  equal 
tothesame  arc  equal  to  one  another — If  equals  are  added  to  equals 
the  suns  are  equal— If  equals  are  taken  from  equals,  the  remainders 
arc  etual.)  may  be  proved  by  an  imaginar)*  superposition,  resembling 
that  b  which  uio  fourth  proposition  of  the  first  book  of  Euclid  is  de- 
monstAlcd.  IJut  although  tlie^e  and  several  others  may  Iro  slmck  oul 
of  the  list  of  first  principles,  because,  though  not  requiring  demon- 
fttratlo,  they  are  sunccptiblo  of  it ;  there  will  be  found  in  the  list  of 
axiom;tWD  or  tliroe  fundamental  truths,  not  capable  of  being  doraon- 
■Iratod  among  which  I  agree  witli  Mr.  \ATjewelI  in  placing  the  prop- 
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osiiioii  inat  two  atraigbt  lines  cannot  inclose  a  space,  (or  its  eqmvaleui, 
Straight  lines  which  coincide  in  t^vo  points  coincide  altocelLcr.)  and 
flOtne  property  of  parallel  lines,  other  than  that  which  consiitutca  their 
definition  :  the  moat  suitable,  perhaps,  being  that  selected  by  Vrofeasor 
Playfair :  "  Two  straight  lines  which  intersect  each  other  cannot  both 
of  tiiem  bo  parallel  to  a  third  straight  line."* 

The  axioms,  as  well  those  which  are  indemonstrable  as  those  which 
admit  of  being  deraonslrated,  difler  from  that  other  claKS  of  funda- 
mental principles  which  are  involved  in  the  de^nitions,  in  this,  that 
they  are  true  without  any  mixture  of  hypothesis.  That  things  which 
are  equal  to  the  same  thing  are  equal  to  one  another,  is  as  true  of  the 
lines  and  ligures  in  nature,  as  it  would  be  of  the  imaginary  onca 
assumed  in  the  definitions.  In  this  respect,  however,  mathematics 
is  only  on  a  par  with  most  other  sciences.  In  almost  all  sciences 
there  are  some  general  propositions  which  are  exactly  true,  while  the 
greater  part  are  only  more  or  less  distant  approximations  to  the  truth. 
Thus  in  mechanics,  the  first  law  of  motion,  (the  continuance  of  a  move- 
ment once  imprcseeil,  until  stopped  or  slackened  by  some  resisting  force,) 
is  true  without  a  T>artic!o  of  rjualification  or  error;  it  is  not  aifected  by 
the  frictionii,  rigidities,  and  mucclltmeons  disturbing  causes,  whici 
qualify,  for  example,  tlio  tlieorics  of  the  lever  and  of  tlie  pulley.  The 
rotation  of  the  earth  in  twenty-four  hours,  of  the  same  length  as  in  oar 
time,  has  gone  on  since  the  first  accurate  obscr\'ationa,  without  die 
increase  or  diniinution  of  one  socond  in  all  tliat  period.  These  are 
inductiona  which  require  no  fiction  to  make  them  be  received  as  pccu- 
ratcly  rrute:  but  along  with  ihcra  thi^re  are  others,  qa  for  instance  the 
propositions  respecting  the  figure  of  the  eartli,  which  ore  but  apfrcxi- 
mations  to  the  truth  ;  and  in  order  to  use  them  for  the  further  ad^arce* 
nient  of  our  knowledge,  we  must  feign  that  they  ai'O  oxoclly  true, 
altliough  tJiey  really  want  something  of  being  so. 

§  4.  It  remaiuti  to  inquire,  what  is  the  ground  of  our  belief  in  oxioilB 
— what  is  tho  evidence  on  which  they  rest  1  I  answer,  they  are  (X- 
perimental  trutlis;  generalizations  from  observation.  Tho  proposition, 
Two  straight  lines  cannot  inclose  a  space — or  in  other  words,  T^vo 
straight  lines  which  have  once  met,  do  not  meet  again,  but  continuj  to 
diverge — is  an  induction  from  tho  evidence  of  our  senses. 

This  opinion  runs  counter  to  a  philosophic  prejudice  of  long  stind- 
ing  and  great  strength,  and  there  is  probably  no  one  proposition  eiun- 
ciated  in  this  work  for  which  a  more  unfavorable  reception  is  to  hi  ex- 
pected. It  is,  however,  no  new  opinion ;  and  even  if  it  were  so,  w5uld 
DO  eniilled  to  be  judged,  not  by  its  novelty,  but  by  tho  HtrcTigth  (f  tlie 
argunient.s  by  which  it  can  be  supported.  I  consider  it  very  fortinate 
that  so  eminent  a  champion  of  the  controrj*  opinion  as  Mr,  Whiwell, 
has  recently  found  oc<:a.*ion  for  ii  most  elaborate  treatment  of  the  rholo 
iheoiy  of  axioms,  in  attempting  to  construct  the  philosophy  'f  the 

*  Wl>  lnilth^  it  islnie.  iitteri  this  proporty  intu  thedeflnition  of  parallel  lines,  fraitngtho 
dsAnitifln  si>  as  to  requira,  Ao'A  ihut  when  producml  indefinhctj  ihcv  vhall  never  ttfel.  nnd 
«Iia  thm  snjr  ttmij^ht  Imn  wliich  ititerM-L'ta  ana  of  them  shall,  if  proIonRed,  meet  tb  otbor. 
But  b)  doiii}!  lliis  wc  hf  no  inrnns  f^ct  hi)  of  the  nKsuinptinn  ;  we  nre  Btitl  iiKli[;(Hno  Inks 
for  grniiti'41  ihf  f^omctricnl  truth,  tliat  nil  Hlreighl  lim*s  in  tbu  eome  plnnr,  n^iirh  tore  tbv 
fon»pr  of  ihv<^  prO|icrlic9,  hava  rImj  the  tnttur.  For  if  it  were  bCMaiblc  ihut  ihrf  ■boiila 
oot,  that  is,  it  any  ulniiuhl  Jme*  (>(hT  lh»n  lliosp  winch  »ro  jiarallcl  •r'-oidinit  iu  iP  'IrfinJ. 
Uon,  liail  th«»  ludjiHitv  of  nfver  mrrtins  aIlbo«i;h  indrliiiilrly  prritliifwl  t|>c  ilrfotitniuatu 
of  the  »iitv!n-<:)ieiit  portions  of  tho  Iheory  of  parnPeln  eo\tUi  out  !>*  ti*.v.i<l<UMt4l 
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fuatliomatteal  nml  physical  sciences  on  the  basis  ofrhc  tloriirinc  against 
which  1  now  contcud.  Whoever  is  anxious  that  a  discusfiion  should  go 
to  the  bottom  of  tJie  subject,  must  rejoice  tu  see  the  opposite  side  of 
the  question  worthily  roprcsentod.  If  what  \a  suid  by  ench  a  man  as 
Mr.  Whewell,  in  support  of  an  opinion  whicli  he  has  made  the  founda- 
liou  of  a  systematic  work,  can  be  shown  not  to  be  conclusive,  enough 
will  have  been  done  without  goiii^  fiirther  to  seek  stronger  argiimeuls 
and  a  more  powerful  adversary. 

It  is  not  necessary  to  show  that  the  truths  which  wo  call  axioms  are 
originally  »uggeated  by  observation,  and  that  wo  should  never  have 
known  that  two  straight  lines  cannot  inclose  a  space  if  we  had  never 
seen  a  straight  line  :  thus  much  being  admitted  by  Mr.  Whewclt,  and 
by  all,  in  recent  times,  who  have  adoptod  his  view  of  tlie  subject.  But 
they  contend,  that  it  is  not  expeiienco  ivhich  jfroves  the  axiom  ;  but  that 
its  truth  is  perceived  a  priori,  by  the  constitution  of  the  mind  itself, 
from  the  first  moment  when  tlie  meaning  of  the  proposition  is  appre- 
hended ;  and  without  any  necessity  fur  verifying  it  by  repeated  tnals, 
as  is  requisite  in  the  case  of  truths  really  ascertained  by  observa- 
tion. 

They  cannot,  however,  but  allow  that  llio  tnidi  of  the  axiom,  Two 
straight  lined  caiuiot  inclose  a  space,  even  if  evident  independently  of 
experience,  is  also  evidentfrom  experience.  Whether  the  axiom  necda 
Gontirmation  or  not,  it  receives  contirmation  in  almost  every  instant  of 
jur  livtis ;  since  wo  cannot  look  at  any  two  stmight  linos  which  inter- 
sect one  another,  without  seeing  that  fivm  that  point  they  continuo  to 
diverge  more  ond  more.  Kxperiniental  proof  crowds  in  upon  us  in 
such  endless  profiision,  and  witliout  one  instance  in  which  there  can  be 
oven  a  suspicion  of  an  exception  to  the  rule,  that  wo  should  soon  have 
a  stronger  ground  for  believing  the  axiom,  even  as  an  experimental 
truth,  than  we  have  for  almost  any  of  the  general  truths  which  wo  con- 
fessedly leani  fi-om  tlie  evidence  of  our  senses.  Independently  of  a 
priori  evidence,  we  should  certainly  believe  it  with  an  intensity  of  con- 
viction far  greater  than  we  accord  to  any  ordinary  physical  truth ;  and 
this  too  at  a  time  of  life  much  earlier  than  that  from  which  we  dute  al- 
most any  part  of  our  acquired  knowledge,  and  much  too  early  to  admit 
of  our  retaining  any  recolleciiun  of  the  history  of  our  intellectual  ope- 
rations at  that  period.  Where  then  is  the  necessity  for  assuming  that 
our  recognition  of  these  truths  has  a  ditleront  origin  from  the  rest  o(  our 
knowledge,  when  its  existence  is  perfectly  accounted  for  by  supposing 
its  origin  to  be  the  same  1  when  the  causes  which  produce  belief  in  all 
other  instances,  exist  in  this  instance,  and  in  a  degree  of  strength  oe 
much  superior  to  what  exists  in  other  cases,  as  the  intensity  of  the  be- 
lief itHuU"  is  superior  ?  The  burden  of  proof  lies  upon  the  advocates  of 
the  contrary  opinion  :  it  is  for  them  to  point  out  some  fact,  inconsistent 
with  the  supposition  that  this  part  of  our  knowledge  of  nature  is  derived 
from  the  same  sources  ua  every  other  part. 

This,  for  instance,  they  would  bo  able  to  do,  if  they  could  prove 
chronologically  that  we  have  the  conviction  (at  least  practically)  so 
early  in  infancy  as  to  be  anterior  to  those  impressions  on  thn  senses, 
upon  which,  on  the  other  theory,  the  conviction  is  founded.  This, 
however,  cannot  be  proved ;  the  point  being  too  far  back  to  be  within 
the  reach  of  memory,  and  too  obscure  for  external  observation.  The 
■dvocates  of  the  H  priori  theory  are  obliged  to  hav*  Tecnur»*i  »o  other 
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arguments.     These  arc  reducible  to  iw>,  wliicli  I  shall  endeavor  ii> 
state  as  clearly  and  as  forcibly  oa  possible. 

§  o.  Ill  lito  iirst  place  it  U  said,  that  if  our  aaseut  to  tJte  propositluji 
that  two  straight  Uiiea  cannot  inclose  a  space,  weru  derived  Err>m  the 
flunses,  we  could  only  he  convinced  of  ila  truth  by  actual  trial,  that  ie, 
by  seeing  or  feeling  tlie  straight  tines ;  wliereaa  in  fact  it  is  seen  to  be 
tme  by  merely  tlurikln^  of  them.  Tlmt  a  stone  ihrovni  into  water 
goes  to  the  bottom,  may  be  perceived  by  our  senses,  but  mere  lliinkt 
ing  of  a  stone  thrown  into  the  water  will  never  lead  us  to  that  conclu- 
sion :  not  so,  however,  with  the  axioms  relating  to  straight  Uues  :  if  I 
cnnld  be  made  to  conceive  what  a  slruight  line  is,  without  having  seen 
one,  I  should  at  once  I'ocognize  that  two  such  lines  cannot  inclose  a 
space.  Intuition  is"imoginary  lookintr;"*  but  experience  must  be 
real  looking :  if  we  see  a  property  of  straight  lines  to  be  true  by  merely 
fancying  ourselves  to  be  looking  at  them,  the  ground  of  our  belief  can- 
not be  the  senses,  or  experience  ;  it  must  be  something  mental. 

To  tliLs  argument  it  might  be  ndded  in  the  case  uf  tills  particului* 
axiom  (for  the  assertion  would  not  be  true  of  all  axioms),  that  the  evi- 
dence of  it  from  actual  ocular  inspection,  is  not  only  unnecessary',  hut 
unattainable.  What  says  the  axiom  f  That  two  straight  lines  cannot 
inclose  a  space ;  that  after  hanng  once  intersected,  if  they  are  pro- 
longed to  inlinity  they  do  not  meet,  but  continue  to  diverge  firom  one 
another.  '  How  can  this,  in  any  single  case,  bo  proved  by  actual 
observolioii  1  We  may  follow  the  lines  to  any  distance  we  please  j  but 
we  cmmot  follow  them  to  infinity  :  for  aught  our  senses  can  testify, 
they  may,  immediately  beyond  the  fuithest  jjoint  to  which  we  have 
traced  them,  begin  to  approach,  and  at  last  meet.  Unless,  therefore, 
we  had  some  other  proof  of  the  impossibility  than  obsen-atioii  niTords 
us,  wo  should  have  no  ground  for  believing  the  axiom  at  all. 

To  these  argumonls,  which  I  trust  I  cannot  be  accu.'>ed  o(  under- 
stating, a  satismctory  austvcr  will,  I  conceive,  Iw  found,  if  we  advert 
to  one  of  the  characteristic  properiies  of  geometrical  forms — iheii 
capacitj'  of  being  painted  in  the  imagination  with  a  distinctness  equal 
to  reality :  in  other  words,  the  exact  resemblance  of  our  ideas  of  form 
to  the  sensations  which  suggest  them.  Tliis,  in  llio  first  place,  enables 
us  to  make  (Qt  least  with  a  little  practice)  mental  pictures  of  all  possible 
combinations  of  lines  and  angles,  which  resemble  the  rcahtics  quite  as 
well  as  any  which  we  could  make  upon  paper ;  and  in  the  next  place, 
makes  those  pictures  just  as  fit  subjects  of  geometrical  experimentation 
as  the  realities  themselves;  inasmuch  as  pictures,  if  suflicieutly  accu- 
rate, exhibit  of  course  all  the  properties  which  would  be  raanii'ested 
by  the  realities  at  one  given  instant,  and  on  simple  inspection ;  and  in 
geomelry  we  are  concerned  only  with  such  properties,  and  not  willi 
that  which  pictures  could  not  exhibit,  the  mutual  action  of  bodies  one 
upon  another.  The  foundations  of  geometry  would  therefore  be  laid 
in  direct  experience,  even  if  tlio  cxperiraonis  (which  in  lliis  case  consist 
merely  in  attentive  contemplation)  were  practised  solely  upon  what  wo 
call  our  ideas,  that  ia,  upon  the  dingram.i  in  our  minds,  and  not  upon 
outward  objects.  For  in  all  systems  of  experimentation  we  take  some 
objects  to  Bene  as  represeniaiivea  of  all  wLicb  resemble  them;  and  in 

*  WsairiLL'S  PhiUtwftty  eflU  InduOivt  Seimett,  1, 130. 


DCMONaTBATIOV,    AND    NCCK^dAUY    TfiUTUS. 


155 


__  went  ca.He  the  conditionA  which  qualify  a  real  object  to  be  the 

rBpreseiiluiive  of  its  clajifl,  are  completely  fiiltilled  by  an  object  oxifltinp 
only  in  our  fancy.  Without  denying,  tliorcfore,  the  possibility  of 
satisfying  ouraolvea  that  two  straight  lines  cannot  inclose  a  space,  by 
merely  thinkinrj  of  etraight  lines  \vitho\it  actually  looking^  at  them;  I 
contend,  that  we  do  mot  beliovo  thia  truth  on  the  ground  of  the  imngi- 
nary  intuition  simply,  but  because  we  know  that  the  ima;^niiry  lines 
exactly  resemblo  real  ones,  and  that  wo  may  conclude  from  tliem  to 
roal  ones  with  quite  as  much  certainty  as  we  could  conclude  from  one 
real  lino  to  another.  The  conclusion,  therefore,  is  still  an  induction 
from  obaervation.  And  wo  should  not  be  authorized  to  Rubstitnto 
obaon'ation  of  the  ima^e  iu  our  mind,  for  observation  of  the  reality,  if 
\vv  had  not  learnt  by  long^  continued  experience  that,  all  the  propertioB 
of  tlio  reality  are  faithfully  rcprcaonted  in  the  image;  just  as  wo 
should  be  scientifically  warranted  in  describing' the  shape  and  color  of 
an  animal  which  wo  bad  never  seen,  from  a  pluiioironic  picture  made 
of  it  witli  a  daiTuerreotype;  but  not  until  wo  had  learnt  by  ample 
experience,  that  observation  of  such  a  picture  is  precisely  e<iuiTalcnt 
to  ubscrvation  of  the  original. 

Those  considerations  also  remove  tho  objection  arisinj?  from  the 
unpa<isibity  of  ocularly  following  the  lines  in  their  prolongation  to 
inhnity.  For  though,  in  order  actually  to  see  that  two  j^ven  lines 
never  meet,  it  would  be  necessary  to  follow  them  to  infinity :  yet 
without  doing  so  we  may  know  that  if  they  ever  do  meet,  or  indeed  if, 
after  diverging  from  one  another,  they  begin  again  to  ai)proacb,  this 
must  take  place  not  at  an  infinite,  but  at  a  finite  distance.  Supposing, 
therefore,  such  to  be  tlie  case,  we  can  transport  ourselves  tliilhor  iu 
imaginalion,  and  can  frame  a  nioutal  imago  of  the  appearance  wliich 
one  or  both  of  the  linos  must  present  at  that  point,  which  we  may  rely 
upon  aa  being  precisely  similar  to  the  reality.  Now,  whether  we  fix 
our  contemplation  upon  this  imaginary  picture,  or  call  to  mind  tho 
gonondizations  we  havo  had  occasion  to  make  from  former  ocular 
observation,  we  shall  either  way  be  equally  satisfied,  that  a  line  which, 
after  diverging  from  another  straight  line,  begins  to  approach  to  it, 
prnduces  the  impression  on  our  senses  which  wo  describe  by  th*» 
expression,  "  a  bent  line,"  not  by  tho  expression,  **  a  straight  line." 

§  6.  The  first  of  tho  two  groat  nrgumoots  in  support  of  the  theory 
that  axioms  are  a  priori  truths,  having,  1  think,  been  sufficiently  an- 
swered ;  I  proceed  to  the  second,  on  which  most  stress  is  usually  laid, 
and  which  is  chiefly  insisted  upon  hy  Mr.  WhewcU.  Axioms  (it  is 
assorled)  are  conceived  by  us  nut  only  as  true,  hut  as  univenmlly  and 
necessarily  iruo.  Now,  experience  cfmnot  possibly  give  to  any  propo- 
sition this  character.  1  may  have  seen  snow  a  hundred  times,  and 
may  have  seen  that  it  was  white,  but  this  cannot  give  me  entire  assur- 
ance even  thai  all  snow  is  white ;  much  less  that  snow  ntuxt  he  white. 
"However  many  instances  wo  may  have  observed  of  the  Iniih  of  a 
proposition,  there  Is  nothing  to  assure  us  that  the  next  case  shall  not  be 
an  exception  to  tho  rule.  If  it  be  strictly  true  that  every  niminani 
animal  yet  knowTi  has  cloven  boofe,  we  still  cannot  be  sure  thai  some 
croaluro  will  not  hereafter  be  discovered  which  has  the  first  of  Uiose 
attributes,  ivithout  having  the  other. . . .  Experience  must  always  consist 
of  a  limiteil  numlier  of  observations :  and,  however  numerous  these 
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may  be,  they  can  show  nnthin^  with  regard  to  tlie  infinite  iiumhe:*  of 
CHses  ill  whicli  the  oxiH-rimcnt  hoa  not  been  made."  Moreover,  axioms 
are  not  only  uuivcreul,  they  are  also  necessary.  Now  "experience 
cannot  oficr  the  smaUcst  j^ound  fur  the  necessity  of  a  pxzipot«ition. 
She  can  observe  and  record  what  has  happened  ;  hut  she  cannot  6nd, 
in  any  case,  or  in  any  accumulation  of  csacs,  any  reason  for  what  must 
happen.  She  may  aco  objects  side  by  side;  but  she  cannot  eco  a  roa 
son  why  they  must  ever  bo  side  by  side.  She  finds  certain  events  to 
occur  in  succession  ;  but  the  successiion  supplies,  in  its  occurrence,  no 
rcaaon  for  its  recurrence.  She  contemplates  external  objects;  but  she 
cannot  detect  any  internal  bond,  which  indissolubly  connects  the  t'^uturo 
with  the  past,  the  poftsible  with  iho  real.  To  lenm  a  propoKitirtu  by  cx« 
pericnce,  and  to  see  it  to  be  necessarily  true,  are  two  altogclher  diflcrent 
processes  of  thought."*  And  Mr.  Wbewell  adds,  *'  If  any  one  does 
Dot  clearly  comprehend  this  distinction  of  necessary  and  contingent 
truths,  he  will  not  be  able  to  go  alotig  with  us  in  our  researches  into 
the  foundations  of  human  knowledge;  nor  indeed,  to  pursue  with 
success  any  speculation  on  the  subject."f 

In  order  to  leani  what  the  distinction  is,  the  non-recognition  of  which 
incura  this  denunciation,  let  us  refer  again  to  Mr.  Whewell.  *•  Koces- 
eary  truths  are  those  in  which  we  not  only  learn  that  the  proposition 
if  true,  but  see  that  it  must  bo  true ;  in  which  tlio  negation  of  iho 
truth  is  not  only  false,  but  impossible;  in  wliicb  wo  cannot,  even  by 
an  effort  of  imag^inalion,  or  in  a  supposition,  conceive  the  revrrae  of 
time  which  is  asserted.  That  there  are  such  tnilhs  cannot  bo  doubted. 
Wo  may  take,  for  example,  all  relations  of  number.  Three  and  Two, 
added  together,  make  l*ive.  We  cannot  conceive  it  to  Iw  otherwise. 
We  cannot,  by  any  freak  of  thought,  imagine  Three  and  Two  to  make 
Seven."* 

Although  Mr.  WhcwcH  has  naturally  and  properly  employed  a 
variety  of  phrases  to  bring  his  meaning  more  forcibly  home,  ho  will,  I 
presume,  allow  that  they  are  all  equivalent ;  and  that  what  he  means  by 
a  necessary  truth,  would  be  sufficiently  defined,  a  proposition  the 
negation  of  which  is  not  only  false  but  inconceivable.  I  am  unable  to 
find  in  any  of  Mr.  WTiewell'a  expressions,  turn  them  what  way  you 
will,  a  meaning  beyond  this,  and  I  do  not  believe  he  would  contend 
that  they  mean  anything  moiv. 

This,  therefore,  is  the  principle  asserted:  that  proposirionR,  the 
negation  of  wliich  is  inconceivable,  or  in  other  words,  which  we  can- 
not figure  lo  ountelvea  as  being  false,  must  rest  upon  evidence  of  a 
higher  and  more  cogent  description  tlian  any  which  experience  can 
afford.  And  we  have  next  to  consider  whether  there  ia  any  gioond 
for  this  asacrtioxL 

Now  I  cannot  but  wonder  that  so  much  stress  should  be  laid  upon  the 
circum.Htancoofinconceivableness,  when  there  is  such  ample  experience 
lo  show  that  our  capacity  or  incapacity  of  conceiving  &  thing  has  very 
little  to  do  with  the  possibility  of  the  thing  in  itself;  but  is  in  tnith  very 
much  an  uBair  of  accident,  niid  depends  upon  the  past  history  and 
habits  of  our  own  mtnds.  There  is  no  more  generally  acknowledged 
fact  in  human  nature,  tlian  the  extreme  difficulty  at  firat  felt  in  cou' 
ceiring  anything  as  possible,  which  is  in  coniracucticm  to  long  ogiab* 
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lisbcd  aiiil  familiar  experience  ;  or  oven  to  old  aud  familiar  habits  of 
tbougbt.  And  tliia  difficulty  is  a  nocessHiy  result  of  the  fundamental 
laws  of  the  human  mind.  AV'hen  wo  have  oiron  seen  and  thought  of 
two  thinga  together,  and  have  never  in  any  one  instanco  either  seen 
or  thoufrhc  of  them  separately,  there  is  by  the  primary  laws  of  hhso- 
ciation  an  increasing  ditficulty,  which  in  the  cud  becomes  insupornhle, 
of  conceiving  iho  two  things  apart.  This  is  most  of  all  conspicuous  in 
uneducated  peraona,  who  aro  in  general  utterly  unable  to  separate  any 
two  ideas  which  huve  once  become  firmly  associated  in  their  minds ; 
and  if  persons  of  cultivated  intellect  have  any  advantage  on  the  point, 
it  is  only  because,  having  seen  and  heard  and  read  more,  and  being 
more  accustomed  to  exercise  llieir  imagination,  they  have  experienced 
their  seusatious  and  thoughts  in  more  varied  combinations,  and  have 
been  prevented  from  forming  many  of  these  inseparable  associations. 
But  this  advantage  has  nccossarily  its  limits.  The  man  of  tho  most 
practised  intellect  Is  not  exempt  from  the  universal  laws  of  our  concep- 
tive  faculty.  If  daily  habit  presents  to  him  for  a  long  period  two  facts  m 
combination,  and  if  lie  ia  not  led  during  that  period  eilhor  by  accident 
or  intention  to  think  nf  them  apatt,  ho  will  in  time  become  incapa)>lo 
of  doing  so  even  by  the  strongest  effort ;  and  tho  supposition  that  ilio 
two  facta  can  bo  separated  in  nature,  will  at  last  present  itself  to  his 
mind  with  all  the  characters  of  an  inconceivable  phenomenon.  Thcro 
are  remarkable  instances  of  this  in  tho  history  of  science :  instances,  in 
which  the  wisest  men  rejected  as  impossible,  because  inconceivable, 
things  which  ihoir  posterity,  by  earlier  practice  and  longer  ncrsevo- 
ranco  in  tho  attempt,  found  it  quite  easy  to  conceive,  and  which  every- 
body now  knows  to  be  true.  Thcro  was  a  time  when  men  of  the  most 
cultivated  intellects^  and  tho  most  emancipated  from  the  dominion  of 
early  prejudice,  could  not  credit  the  existence  of  antipodes ;  were 
unable  to  conceive,  in  opposition  to  old  association,  the  force  of  gravity 
actin?  upwards  instcaiWif  downwards.  The  Cartesians  long  rejcrted 
the  Newtonian  docLriiio  of  tho  gravitation  of  all  bodies  towards  one 
another,  on  the  faith  of  a  general  proposition,  the  reverse  of  which 
seemed  to  them  to  be  inconceivable — the  proposition  that  a  body  can- 
not act  where  it  is  not.  All  tho  cumbrous  machinery  of  Imaginary 
vortices,  owsumed  %vithoul  tho  smallest  particle  of  evidence,  appeared 
to  these  philosophers  a  mitro  rational  mode  of  explaining  tlic  heavenly 
niotionft,  than  ono  which  involved  what  seemed  to  them  so  great  an 
absurdity.*  And  they  no  doubt  found  it  as  impossible  to  conceive 
that  a  body  should  act  upon  the  earth,  at  tho  distance  of  the  sun  or 
moon,  ail  we  find  it  to  conceive  an  end  to  space  or  time,  or  two  straight 
linos  inclosing  a  space.  Newton  liimself  had  not  been  able  to  realize 
the  conception,  or  we  should  not  have  hod  liis  hypothesis  of  a  subtle 


•  It  wnnld  bft  difficult  to  nime  a  man  more  runiarkable  at  once  for  tlie  greatneiHi  anil  Ihfl 
nsiverealitror  his  intf>llKtuii  power?,  Ihun  Leibnitz.  Yet  this  paal  man  gave  as  a  reason 
for  ifJeciuift  NowEoii's  scheme  of  the  solar  system,  that  God  amid  not  make  a  body  rrtolve 
roiuiti  B  lUitant  centre,  unless  either  by  some  impollinfr  mechiiniam,  or  hy  niiracio ;— "  Tout 
c«  qui  nVit  pas  erplicable,"  says  ho  iti  a  letter  to  the  Abb6  Conti,  **par  la  nnttiro  dc»  cr<^> 
tuiei»,  ««t  munculeax.  11  ne  «uffit  pas  do  dire ;  Dieu  a  fait  utju  telle  lot  tie  nature  ;  dune 
la  chuHO  est  nAtarelle.  II  fuot  que  Is  loi  soit  ex^utable  par  les  natnrL>ti  dva  crtnlanr-^  Si 
Oiiii  ilnnnnit  rettc  loi,  par  cxentple,  4  un  corps  Ubre, de  lotiroicr  Ik  Tentoor  d'un  ct^itnui 
a  nlic,  il  faudrail  ou  qu'u  y  imgntt  Jauirma  eorpM  ^par  Intr  impttUioii  Voblifft«M»eni  dt  r*9M 
frTujau/j  lianM  ton  orbut  ctrauaire,  on  qti'U  mjt  un  oiw*  d  »t$  tmuiu,  ou  rn/En  il/atMitail  gv'il  u 
tvntmrut  rtiraardifxairtfntnx ;  car  natureUsmoai  iT  a'^arter*  par  !b  toagmtfl."—  Wvrk*  w 
Ltihmit,  ed.  Dutons,  iii-.  440. 
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ether,  the  occult  cause  of  pnivitalion ;  ami  liis  wTitingB  prove,  Ihai 
although  he  deemed  !he  particular  nature  of  the  intcnocdjate  agency 
a  matter  of  coxijccturo,  the  necesfiity  of  tome  such  agency  appeared  to 
him  indubitable.  It  would  aecui  that  even  now  the  majority  of  scien- 
tific men  have  not  completely  got  over  this  very  difficulty;  for  tlinuj;h 
they  have  at  lust  learnt  to  conceive  the  sun  attracting  the  eaith  with- 
out any  intervening  fluid,  they  cannot  yet  conceive  the  sun  iiluminafing 
the  earth  without  some  such  medium. 

If,  tlien,  it  bo  so  natural  to  the  human  mind,  oven  in  ite  highest 
state  of  culture,  to  be  incapable  of  conceiving,  and  on  that  ground  to 
believe  impossible,  what  is  afienvarda  not  only  found  to  be  conceivable 
but  proved  to  be  tnie;  what  wonder  if  in  cases  where  the  association 
ia  still  older,  more  conlinned,  aud  more  familiar,  and  in  which  nothing 
ever  occurs  to  shako  our  conviction,  or  even  suggest  to  us  any  concep- 
tion nt  variance  with  the  atisociation,  the  acquired  incapacity  should 
continue,  aud  be  mistaken  fur  a  ualurnl  incapacity!  It  is  true  our  ex- 
perience of  tljo  varieties  in  nature  enables  u«,  within  certain  limiia,  to 
conceive  other  varieties  analogous  to  tliem.  We  can  conceive  the  sun 
or  muon  falling ;  fijr  although  we  never  saw  them  fall,  nor  ever  perhaps 
imagined  them  falling,  we  have  seen  so  many  otlier  things  fall,  that 
we  have  innumerable  familiar  analogies  to  assint  the  conception; 
which,  ailer  ail,  we  should  prolmbly  liave  some  difficulty  in  framing, 
were  we  not  well  accustomed  to  see  the  sim  aud  moon  move  (or 
appear  to  move),  so  that  we  are  only  called  uj>on  to  conceive  a  slight 
change  in  the  direction  of  motion,  a  circumstance  familiar  to  our  ex- 
porieQce.  But  when  experience  afibrda  no  model  on  which  to  shape 
the  new  conception,  how  is  it  possible  for  us  to  form  it  ?  How,  for 
example,  can  we  imagine  an  end  to  space  or  time  ?  We  never  eaw 
any  object  without  something  beyond  it,  nor  experienced  any  feeling 
without  aomelhiug  following  it.  When,  therefore,  wo  attempt  to 
conceive  the  last  point  of  space,  we  have  tli*  idea  iniesistiblv  raised 
of  otlier  points  beyond  it.  When  we  try  to  imagine  the  last  instant 
of  time,  wo  cannot  help  conceiving  another  instant  after  it.  Nor  is 
there  any  necessity  to  assume,  as  is  done  by  the  school  to  which  Mr. 
Whewell  belongs,  a  peculiar  fuudamental  law  of  the  mind  to  account 
for  the  feeling  of  iiiBnily  inliereni  in  our  conceptions  of  space  and 
time;  that  apparent  infinity  is  sufficiently  accounted  for  by  simpler 
and  universally  acknowledged  laws. 

Now,  in  the  case  of  a  geometrical  axiom,  such,  for  example,  as  that 
two  straight  lines  cannot  inclose  a  space — a  truth  which  is  testified  to 
us  by  our  very  earliest  impressions  of  the  external  world — how  is  it 
possibln  (whether  tho.sc  external  impressions  l>e  or  be  not  the  ground 
of  our  belief)  that  tlie  reverse  of  llie  proposition  can  bo  otherwise 
than  inconceivable  to  us  ?  What  analogy  have  we,  what  similar  order 
of  facts  in  any  other  branch  of  our  experience,  to  facilitate  to  us  the 
conception  of  two  straight  lines  iitclusing  a  space  1  Nor  is  e^'en  this 
all.  I  ha%'e  already  caHcd  attention  to  the  peculiar  ])roperty  of  our 
impi-ensions  of  form,  that  the  ideas  or  mental  images  exactly  resemble 
their  prototj-pes,  and  adequately  represent  them  for  the  purposes  of 
Bcientitic  obscn*ation.  From  this,  and  from  the  intuitive  cnaracter  of 
the  olisen'ation,  which  in  this  case  reduces  itself  to  simple  inspection, 
we  cannot  so  much  as  call  up  in  our  imagination  two  straight  lines,  in 
order  10  atieraj-t  to  conceive  them  inclosing  a  space,  without  by  thai 
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very  aci  rcpeaiine;  the  philosophical  experimem  which  cstftl-liahes  the 
conlrarj*.  Will  it  reuUy  be  couteuded  that  the  inconccivaUoncss  of 
tho  thiiif^,  under  surh  circuiiiHtaiices,  proves  nnything  against  the  ex- 
peTimeiiUil  origiti  of  the  coaviL'tion?  Is  it  not  clear  that  in  whichever 
mode  our  helicf  in  the  propositiou  may  haro  originatc^l,  the  iinnoa^I- 
failicy  of  our  conceiviiiij  the  negative  of  it  must,  under  either  hypolhcsig, 
be  the  same  !  As,  tlien,  Mr.  Whewell  exhorts  those  who  have  any 
diiHculty  in  recognizing  the  distinction  held  by  him  between  necer$t)ary 
and  coniiugeut  truths,  to  study  geometry — a  condition  w}iich  I  can 
ansure  iiini  I  have  couBciontiouHly  fulfilled — I,  in  return,  with  equo] 
conlidonco,  exhort  ihoine  who  agree  with  Mr.  Wliewell,  to  aiudy  dio 
elementary  laws  of  association  ;  being  con\-inced  that  nothing  more  is 
requisite  than  a  moderate  familiarity  with  those  laws,  to  dispel  iho 
illuiiion  which  a^ici'ibes  a  peculiar  necessity  to  our  earlie.it  inductions 
from  experience,  and  niea:^iires  the  possibility  of  thtnga  in  themselves, 
by  tlie  Imman  capacity  of  conceiving  them. 

1  hope  to  he  pardoned  for  adding,  that  Mr.  Wliewell  himself  has 
both  coutirmed  by  hiii  testimony  the  effect  of  habitual  association  in 
ginng  to  au  experimental  truth  the  appearance  of  a  necessary  ouc,  and 
afforded  a  striking  instance  of  that  remarkable  law  in  his  own  ponion. 
In  hia  Philosophtf  of  the  InJuctice  Sciences  bo  coutinuaUy  asserts,  that 
propositions  which  not  only  aro  not  self-evidenr,  but  which  wc  know  to 
have  been  dijiiiovcred  gradually,  and  by  great  cffortfl  of  gciiiua  and  pa- 
tience, have,  when  once  established,  appeared  ao  self-evident  that,  but 
for  historical  evidence,  it  would  have  been  impossible  to  conceive  thai 
they  had  not  been  recognized  &oro  the  finit  by  all  persons  in  a  sound 
state  of  tJ:oir  faculties.  "  We  now  despise  those  who,  in  the  Copcrni- 
can  controversy,  could  not  conceive  ihc  apparent  motion  of  the  sun  on 
the  heliocontric  hy[)Othcsia;  or  those  who,  in  opposition  to  Galileo, 
thought  that  a  uniform  force  might  be  that  which  generated  a  velocity 
proportional  to  the  space ;  or  those  who  held  there  was  something  ab- 
surd in  Newton's  doctrine  of  the  different  rcfrangibility  o^  differently 
colored  rays ;  or  those  who  imagined  that  when  elements  combine,  their 
sensible  qualities  must  be  manifest  in  the  compound;  orlhosc  who  were 
reluctant  to  give  up  the  dititinciion  of  vegetables  into  herlw,  shrubs,  and 
trees.  Wc  cannot  help  thinking  that  men  mnst  have  been  singularly 
dull  of  crjmprehension  to  find  a  difficulty  in  admitting  what  is  to  us  so 
plain  and  simple.  Wc  have  a  latent  pcrsua^^ion  that  we  in  tlieir  place 
should  have  been  wiser  and  rooro  clear-sighted ;  that  we  should  have 
taken  the  right  side,  and  given  our  a.<;<ient  at  onco  to  the  truth.  Yet  in 
reality  such  a  persuasion  is  a  mere  delusion.  The  persons  who,  in  such 
instances  as  the  above,  were  on  the  losing  side,  were  very  far  in  most 
cases  from  being  persons  more  prejudiced,  or  stupid,  or  narrow*minded, 
thtm  tJio  greater  part  of  lunnkind  now  are;  and  the  cause  for  which 
they  f(*uglu  was  far  fi-om  being  a  manifestly  bad  one.  till  it  had  been  so 
decided  by  the  result  of  the  war. ...  So  complete  has  been  the  victory 
of  truth  in  moat  of  these  instances,  that  at  present  wo  can  hardly  ima- 
gine the  struggle  to  have  been  necessary.  TAc  very  essence  oj'fficsc  tri' 
umphi  isy  t/i4it  they  lead  wt  to  regard  tlte  views  we  reject  as  not  only/ahe, 
but  incoHceicabU."* 

This  last  propositloD  is  prociscly  what  I  contend  ibr ;  and  I  ask  no 

•PhilMOfhy  a/iht  IwUtftive  Sofnen,  vol  it.  p.  174.  '^ 
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more,  in.orJur  lo  overtlirow  i)ie  whole  theory  of  Mr.  Wbewcll  on  the 
natui'e  oFthe  evidenco  of  axioms.  For  what  is  iLat  theory  I  That  the 
truth  oi'  axioms  cannot  have  been  learnt  Ironi  experience^  bei'-auso  their 
(bJnity  L*  inconceivable.  But  Mr.  Whcwell  himsclT  soya,  ihnt  wo  are 
continnally  led  by  the  natural  progress  oflbou^ht,  to  roganl  as  incon- 
ceivable what  our  IbrefaiJiorB  not  only  conceived  but  behevcd,  noy, 
even  (bo  might  have  added)  were  unable  lo  conceive  the  contrary  uC 
Mr.  Whuvveil  cauiiol  iulonJ  to  justify  this  mode  of  tliougbt ;  be  cnnnot 
mean  to  say.  Uiat  we  can  be  right  in  regarding  as  Luconceivahle  what 
others  have  conceivtHl,  and  as  self-evident  what  to  nthera  did  not  nitp&ar 
Avideiit  ut  all.  Atier  bo  complete  an  admission  that  inconoeivableness 
is  an  accidotiinl  thing,  not  inherent  in  tiie  phenomenon  itself,  but  de- 
pendent on  the  menial  history  of  the  person  who  tries  to  conceive  it, 
Low  can  he  ever  call  upon  us  lo  reject  a  proposition  as  impoetiible  on 
no  other  gruund  than  ita  inconoeivabloness  t  Yet  he  not  only  doen  no, 
but  baa  uiiintetuionally  aflorded  Borne  of  the  maHt  remarkable  exam- 
ples which  can  be  cited  of  Uie  very  illusion  which  ho  has  himtivlf  so 
clearly  pointed  out.  We  select  as  specimens,  his  remarks  on  the  evi- 
dence of  the  throe  law?  of  motion,  and  of  tlio  atomic  theory. 

With  respect  to  the  laws  of  motion,  Mr.  Whewell  says:  *'  No  one 
cofl  doubt  that,  in  historical  fact,  these  laws  were  collected  from  exjic- 
ricnce.  That  such  is  the  caso  is  no  matter  of  conjecture.  We  know 
the  time,  ibe  persons,  llie  circumHtancoft,  belonging  lo  each  step  of  each 
discovery."*  After  such  a  testimony,  to  adduce  evidence  or  Iho  fact 
would  Vo  superfluous.  And^noc  only  were  lhe«o  laws  by  no  means 
intuitively  evident,  but  some  of  thoiri  were  originally  paradoxes.  The 
first  law  was  espucially  so.  That  a  body,  once  in  motioti.  would  con- 
tinue for  ever  to  move  in  the  same  dirccliou  with  undiminished  velo- 
city unless  acted  upon  by  some  new  force,  was  a  proposition  which 
mankiud  found  for  a  long  lime  llio  grealcst  difliculty  in  crediting.  Il 
Blood  oppoM^d  to  apparent  experience  of  the  most  familiar  kind,  which 
taught  iliat  il  was  iho  tmture  of  motion  to  abate  gradually,  arnl  at  last 
lermtnaio  of  itself.  Yet  when  once  the  contrary  dctctrine  was  firmly 
eetablislied,  mathematicians,  as  Mr.  Whowcll  observes,  speedily  began 
to  believe  that  laws,  thus  contradictory  to  first  appcorunccs,  and  v>hich, 
even  after  full  proof  had  been  obtained,  it  had  required  gonemtinns  lo 
render  familiar  to  the  minds  of  the  scientific  world,  were  under  •'  n 
demonstrable  necessity,  compelling  them  to  bo  such  as  ihcy  nre  and 
no  other ;"  and  Mr.  WHiewell,  tboush  he  has  *'  nol  ventured  al>fitilu(e!y 
to  pronounce"  that  all  tlicso  laws  "  can  be  rigorously  itaccd  lo  nn  ab- 
solute necessity  in  iho  nature  of  lliinirs,"t  does  Hctuully  think  iu  that 
manner  of  tlio  law  just  meulionod ;  of  which  he  says:  "  Tbongh  ibo 
discovery  of  the  first  law  of  motion  was  made,  hisl«.trically  sj»caking,  bv 
means  of  experiment,  we  have  now  attained  a  point  of  view  in  whicii 
wc  sec  that  il  might  have  been  eertaixdy  known  to  be  true,  indopond- 
enlly  of  experience. "t  Can  tJiore  be  a  more  striking  exemplification 
than  is  here  alTnrdeu,  of  the  efiect  of  asso<ualinn  wluch  we  have  de- 
scribed I  Philosophers,  for  Kcneratir>na,  have  the  most  extraordinary 
difficulty  in  putting  certain  ideas  together;  tliey  at  last  succeed  in  dorng 
so  J  and  after  a  Bulficient  repetition  of  the  process,  they  first  fancy  u 
natural  bond  between  the  ideas,  then  experience  a  growing  difficulty 


■  PU/uopAy  af  tht  tnducut^  ScicMm,  I.,  338.        t  Ibid,  S77.        t  Ibid,  2 13 
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waicU  at  last,  by  the  cuuliDuution  of  tho  stuuo  progrcsd,  becomes  oil  im- 
piMsibility,  of  scToring  thcni  from  ono  anotlier.  If  such  be  the  pro 
gross  of  uit  expcrimettal  conviction  of  wliich  the  date  is  of  yesterday, 
and  whlcb  is  ia  opposition  to  first  appearances,  how  miisi  it  fare  witli 
those  which  are  conformable  to  appearances  faroUiar  frora  iho  first 
davvn  of  intelligence,  and  of  the  conclusiveness  of  which,  from  the 
earlie^il  records  of  haniau  thought,  uo  skeptic  has  suggested  even  u  mo 
menlary  doubt  ? 

The  other  instance  which  we  shall  quote  is  a  truly  astonishing  ouo. 
and  m»y  be  called  the  redu  'twad  ahxurdum  of  tho  theory  of  Incorireiv- 
ableness.  Speaking  of  thb  laws  of  chomicaJ  composition,  Mr.  WOie- 
well  says:*  "  That  tliey  could  never  have  been  clearly  understood,  and 
tliereif^re  never  firmly  established,  without  hiburious  and  exact  exper- 
iments, is  certain ;  but  yet  we  may  venture  to  say,  that  being  onco 
known,  they  possess  an  evidence  beyond  that  of  mere  experiment* 
For  how,  inJacC,  can  tec  concrivc  combinations,  otherwise  than  as  dfji' 
n'Ue  in  hind  and  quantitt/J  If  we  were  to  8uppose  each  clement  ready 
to  combine  with  any  otlier  indilTcrcntly,  and  indifferently  in  any  quan- 
tity, we  should  have  a  wtirld  in  ^vhi^h  all  would  ha  confusion  and  in- 
detintteness.  There  would  be  uo  fixed  kinds  of  bodies;  salts,  and 
Btoiiew,  and  ores,  would  approach  to  and  graduate  into  each  other  by 
insensible  degrees.  Instead  of  this,  we  know  that  tho  world  consists 
of  bodies  distinguishable  from  each  other  by  definite  diflbrencea,  capa- 
ble of  being  classified  and  name<l,  and  of  having  general  propositions 
osderted  concerning  them.  And  as  we  cannot  c&nceivca  world  i*  which 
this  should  not  be  the  ccuc,  it  would  appear  that  we  cannot  concoifs  a 
stale  of  things  in  which  the  laws  of  tho  combination  of  elements  should 
not  be  of  that  definite  and  measured  kind  whicli  we  have  above  asserted." 

That  a  philosopher  of  Mr.  Wheweirs  eminence  should  gravely  as- 
sert that  wo  caiinnot  conceive  a  world  in  which  the  simple  elcmenla 
would  combine  in  other  than  definite  proportions ;  that  by  dint  of  med- 
itating on  a  scientific  truth,  the  original  discoverer  of  which  ia  still  living, 
he  should  have  rendered  the  association  in  his  own  mind  l>etwoen  the 
idea  of  combination  and  that  of  constant  proportions  so  familiar  and  in- 
timate as  to  be  unable  to  conceive  the  one  fact  without  the  othur;  is  bo 
signal  an  instance  of  the  law  of  human  nature  fur  which  I  am  contend- 
ing, that  one  word  raoro  in  iUustration  mnst  be  quite  eupcrfluous.  I 
shall,  only,  therefore,  express  my  satisfaction  that  so  long  as  the  pro- 
gress of  scientific  instruction  has  not  rendered  this  association  as  indis- 
soluble in  the  minds  of  most  people  as  Mr.  WhcwoU  finds  it,  the 
majority  of  mankind  will  be  fairly  aolo  to  judge.  fn>ro  this  example,  of 
(Jie  value  of  the  evidence  which  he  deetos  sufficient  (o  prove  that  a 
scientific  jiroposition  might  be  known  to  be  true  independently  of 
oxperience.t 

•  Phlwtphy  6/tht  InduettM  Seiineti,  l,  394,  385. 

■t  Tlie  (^Horttrly  Rnino  for  Jane,  1H4I.  contains  an  article,  of  great  ability,  on  Mr. 
Whcwfll's  two  jfrent  work*,  the  wntcr  of  which  maintains,  on  the  Babj«ct  of  axiomn,  lb* 
docUinc  advancisl  in  the  text,  that  ihcy  arv  Kenrra Illations  from  es.penfncc.  ami  snpporta 
ihftt  opinion  Uy  a  line  ol  Bi'g:i)nirnt  frtrikircly  coicicidinjt  with  mine.  Whi*n  f  i(.-it«*  ttut  the 
whole  of  thft  prMeni  chapiei  was  written  \>eU>c*i  I  had  Men  the  article  (tho  gn?.itpr  part, 
iuieed,  Itcfore  it  was^bliaherl),  it  in  not  my  ntijert  to  occupy  t\\ei  madrr'a  Atteiilioii  with  a 
mattfr  sn  unimpornint  aa  thn  dn^rfft  of  orii^in.ility  which  may  or  may  not  beluoc  to  any 
portion  of  my  own  upeculatiorni,  but  to  oWom  for  an  opinion  wliich  is  opposed  to  reignioj 
doctrine'!,  tho  iwjommpniintiaa  dcrivpH  from  a  atrdiinfr  concurrenco  of  HoiitLinent  between 
two  in<]Mlrcrs  enlirrly  mJcp«nd(rrii  of  one  another.  1  have  much  pleasure  in  citing  from  a 
vrnter  uf  the  ftxtcn&iTc  tcquirenMiita  in  phyaical  and  metaphysical  knowledge  and  ttui  c* 
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CHAPTER  VI. 

TnC  SAMK  flUDJECT  COXTIXlTEa 

§  1.  In  the  examiimtion  which  formed  rhe  subject  of  the  last  chapter, 
into  the  imliire  of  the  evidence  of  ihoso  deductive  Hciences  whicli  are 
commonly  represented  to  be  systcma  of  nccesuary  trutJi,  wc  hove  been 
led  to  the  foilowinBr  conclusions.  Tlie  results  of  tiio^c  scicnr4?a  are 
indeed  necessary,  in  the  senec  of  nccesaarily  following  from  certain  first 
principhis,  coinraonly  called  axioms  and  definitions;  of  being  certsinly 
truu  if  those  axioms  and  definitions  are  so.     Uul  their  cUim  to  the 


pacitT  of  iiysicinatic  thniKbt  wbich  the  Drtiele  evince*,  passages  wo  rcinorkBbljr  iu  mtiMO 
wiih  uiy  own  views  ii&  the  foirowing  :— 

"  Thu  tnitbi  of  jicoiiivtrj  ar«  »ui.iinod  Bp  and  pmbotlipi!  in  its  «lL'finrtinn«  and  axiomi.  .  , 
Let  u«  turn  to  Ihi^  niioms.  ami  wtist  do  wr  fimi .'  A  string  of  propositions  concerning 
ntacnitudc  in  the  aljslrart.  whlrli  arc  pnually  inir  ofaporc,  lime,  totco,  numl>er,  iind  kvctj 
ottier  nin^iiihiiif  txiitccjitililcaf  aggicj>iUon  anil  siilx1i«U>on.  Siirh  iimixfeiDons,  w litre  ibcT 
arc  not  nuTc  definitions,  a»  somo  «f  itirm  arc,  carry  their  indiiflno  ongiri  on  the  face  o? 
tlti>ir  f  Quncinrion.  . .  .  Thos?  which  declare  tbot  two  MraiRht  lines  csnuot  ioclDtio  n  spact*. 
and  that  twu  straitlbt  lini-i  wfaicli  cut  one  anutlier  cannut  liutli  Iw  parallel  to  a  tbird,  ate  ia 
reality  Xhv  only  oiirs  wliirh  pxprfm.  ■■hararlcnuttr  tiropctlicii  ofipaco,  tnd  these  it  will  bo 
worth  while  to  consider  more  nenrly.  Now  the  only  ck'ar  notion  we  cm  form  of  ttraight* 
noes  IB  unifurtnitf  of  Uirt^c.tion,  lor  ^fucn  m  its  ultimate  analysis  ia  nothing  but  an  issetn- 
bldgc  of  iIw.iih:«»  anil  dirnctioiiB.  Ami  /not  to  dw«l|  on  the  notion  of  continued  contcm- 
platton,  I.  r..  iHcntn!  I'lporicncc,  u»  mcliiilcd  in  the  very  idea  of  uniformily  ;  nor  on  that  of 
tran«(er  of  the  contain  pi  ntinfr  bamig  trom  point  to  point,  and  of  experience,  daring  «ucb 
tmiufcr.  of  the  horaojteitf  iiy  of  the  intcnral  passed  ovrr)  wc  cannot  even  propo»ii  the  propo- 
silion  m  nil  iiitclli^blc  form,  to  any  one  whose  experience  ever  tunca  be  waa  bnro  hai  not 
BStniretl  him  of  lliu  Inrt.  I'hR  nnity  of  direction,  or  ihJit  we  mnnot  march  from  u  fpffti 
point  by  inuru  than  otic  path  direct  to  tho  «uiw  object,  ia  iniuer  of  prariicsl  cxprnence 
long  bcforo  it  can  by  pOKxibilily  became  matler  of  abstract  thougbl.  tVt  nxinof  atumpl 
'nrntatly  (j  rtrtnjtii/v  tht  •rondttwt  nf  tht  aa^ertttm  in  at  tutaci'iarx/  cv»t  irppctnt  ia  il,  tcilli<mt  »^ 
tiialine  our  h^tual  recoHtcttvn  vf  tkit  rrpaiener,  and  it/acin^  evr  mcHiai  ftrhtrt  of  *part  m 
gntundtd  o*!  a.  What  but  i-ipcnonre,  we  may  ask,  can  pa^aibty  nssme  u»  of  the  hijmo- 
geiieity  of  the  patiA  of  diilance,  time,  force,  and  measurable  aggregates  in  gDiirra).  on 
which  the  t mill  of  the  nther  BiiomadcjienilaT  As  repanls  the  latter  nxtom.  sft<T  wbat  hiu» 
been  snul  U  must  be  clear  that  tho  vcrj-  Hmne  coiirfte  of  refnarka  eqi  i  '  ■  ase, 

and  ibal  lis  truth  is  quite  an  iitiirh  forced  on  the  mind  a^  tliat  of  i  iind 

hourly  I'Spfricnce,  .  .  .  incluiiing  nti-^y,  6«  U  ofcrrrtW,  tn  ovr  nmtiiin  "I  i  h  n 

jfainrrl  ftp  ■"oofno^dfilrtlrt  nf  tht  rMu-tfrrf  pHlitrt  whkh  tbt  mind/vrmM  f*  iittlj' m  any  prvfotni  eaMt, 
«r  vkich  It  ■irhilmnty  »rltt.f  «»  an  rsamjA'. — rticA  pictttrr,  in  virtne  of  tht  txtrtmt  nmflicity  «f  thitt 
primary  rrlalioiu,  btinf  calltd  ufiby  tht  imagtruUtan  tcilh  M»  otufA  tavtdruMt  and  tUamutt  iirtifWrf 
tit  lirine  by  tiny  ttlemal  imprtMUOH,  vAich  u  ttu  only  mtoming  we  can  allocA  l«  Iht  ircrt/  la/ui/ioo* 
aa  opfitidl  t"  ivrh  rr/a/ieio." 

And  acaiQ-ofthe  axioms  of  mechanics: — "  As  we  admit  no  inich  pmposlltori^,  ether  than 
as  tnilhfi  inductivdty  collrclM  (rem  observation,  even  in  geoniciry  ilarlf,  it  can  Iisrdly  be 
eiiiecled  that,  m  a  wnenc:  of  oijuooaly  contingent  relationt.  wo  should  arquirace  in  a  crm* 
trary  view.  Let  us  take  diip  o(  ibeiMi  axiom*  and  examine  its  evidence :  for  instance,  ttiat 
equa<  forces  periicndicuUrlv  applied  at  the  op[>oaite  eodn  (it  eijual  annsof  ■  straight  leter 
will  bahnce  eacli  other.  What  but  experience,  we  may  ask,  in  the  fir«l  place,  can  piwwibly 
Inform  aa  thai  a  force  so  applied  will  navo  any  tendency  to  turn  the  lever  on  its  centre  at 
all  *  or  thai  foice  can  t>e  so  trnn<niiltrd  along  a  npal  liiu>  prri>rndicular  to  ita  dircrtioii.  u 
to  act  elievvhere  in  spnct:  tli.in  along  its  own  )iik'  of  action  '  8ui«l)'  this  in  so  tar  frmn  lie 
mc  *eU-e>'idi*ni  tliut  it  hoh  even  a  paradoxical  appearance,  which  t»  only  to  be  rcfiiove<l  by 
giving  our  lever  th)cl(ne»,  matcTtal  composition,  and  molcculni  powers  A[^m  we  con 
dude,  thai  the  twu  forces,  bcmg  equal  am)  applied  urHlcr  precisofy  luniUir  circuinvtanco*, 
must,  il  they  exert  any  eflort  at  all  to  turn  the  lever,  rxcrt  I'qual  and  optHwito  eflbda:  but 
what  i  priori  rpasoniilg  rnii  possibly  awturc  us  that  they  do  act  uikIct  prcrificly  atmilkr  eir 
rnm^tanccB '  that  point*  which  differ  in  place,  art  similarly  circinnstnncril  an  regards  the 
exertion  of  force  !  that  universal  B[.nre  in»y  not  have  relation*  to  umyenial  force— or,  at  bI' 
pveiiLa,  that  the  organization  of  the  maicrisl  uiiiverve  ouiy  not  be  such  as  1.1  place  thai  por- 
tion of  suace  occupied  bv  n  in  such  rcLiiionn  to  the  furcM  exerted  m  tr,  nc  may  mvalnlate 
the  absohiie  Hnulnniy  of  cirnimptancrs  uRjHimed  T  Or  wc  may  arfEuc,  h  nit  have  we  to  do 
with  the  nouoQ  of  Angular  movenieut  in  tbc  lever  at  all  r  The  caae  ij  one  of  ie»t.  and  of 
luiMceDtdeatnidioa  of  Ibrcc  by  foKit.    Now  how  is  tblsdeslracliuni-acetedT     .la<niredly 
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character  of  necessity  m  any  sense  beyond  ihis,  as  implying  an  endcnco 
independent  of  and  bupenor  to  observation  and  oxncrionce,  must  depend 
upon  the  previous  establit^limuut  of  such  a  claim  m  favor  of  the  detiMi- 
lions  atitl  axioma  tlicmi^eU'es.  With  regard  to  axiomit,  we  found  that, 
considered  as  experimental  truths,  lliey  rest  upon  superabundant  anc 
obvious  evidence.  We  inquired,  whether,  since  tliia  ia  the  cjlso,  it  be 
necessary  lu  suppose  any  other  evidence  of  those  trutha  than  experi- 
mental evidence,  any  other  originfor  our  belief  of  thcin  than  an  expt-ri- 
rncntal  origin.  Wo  decided,  that  the  burden  of  proof  Hob  whh  tlHJse 
who  miiintain  the  aflirraaiive,  and  we  examined,  at  considerable  length, 
fiuch  arguments  aa  they  have  produce<l.  The  examination  havinjr  lod 
to  the  rejection  of  those  arij[uinents,  we  have  thought  ourselves  war- 
ranted in  concluding  that  axioms  are  but  a  class,  the  highest  clusa,  ol 

hj  the  caunlorpreamiro  which  «ijppart«  tha  fntcnim.     Bat  woold  not  tbi«  doatruttion 

etiually  ar)n(>,  nnrl  hv  tlm  sfltiie  aiiiuiint  of  counlfracUne  force,  if  oacb  foicp  simply  pjta»m] 
ils  uwD  linlf  'uf  the  icvcr  nijattist  the  fulcrum  T  Autl  what  can  asBuro  us  thut  it  ia  not  so, 
except  fcrimvii!  of  nne  or  other  forcR,  ind  ronseqiicnl  tiUingc^tbo  lover?  The  othet  fun 
daoicntat  axiom  or  >tetir»,  that  the  pressure  on  the  point  of  auvpurt  ts  tlie  sum  ui  tli« 
vrngfats  ...  IB  merulv  a  wzK'utific  tmnsformatioa  and  more  relincfl  minify  o(  ntaUn\f  a  coarse 
md  ohTiDUs  re»nlt  of  universal  experience,  viz,,  thm  ihc  wcijrht  of  anylil  IwJy  is  ihu  same, 
handle  it  or  aa»pend  it  in  what  position  or  by  what  uoint  wc  will,  and  ih.Ht  whiit<.-vpr  siis- 
Uini  it  siiataina  ill  total  weight.  ABBUrcdlir.  an  Mr.  Wliewell  ju-ttly  retnarks,  '>'o  nne 
proboblf  eter  mail«  a  Innl  for  the  puriw^t)  of  iihowjn^  that  the  picsjiurc  on  the  suppoit  it 
equal  to  the  sum  of  the  weiijhta.' . .  .out  it  ib  prei')w.<ly  hecau.<>L-  in  every  action  of  hiA  lil'e 
frjm  earliest  inrsnt-y  he  has  bet-ii  coutmiially  malting  the  trial,  and  seeing  it  ninilc  hy  every 
othor  Ijvin;  lieinti  alknit  hirn,  that  ho  never  dreams  of  »takin(|  ita  result  on  one  additional 
ititempt  mode  with  Kieiililic  accuracy,  Thie  would  be  as  il  a  man  abould  resolve  inde 
.*irie  by  experiment  whether  hia  eyes  were  uioful  for  the  purpote  of  aeelng,  by  hemioUL-ally 
wahng  himself  up  for  half  an  hour  in  a  melsl  rattc." 

On  the  "  pnriwlox  of  universal  propositions  obtained  by  experience,"  the  «arn«  writat 
MY8 :  "  If  there  be  necessary  and  universal  truths  e:f  pre^iible  m  propositions  of  axiomatic 
fUmplicily  und  obviou«ncsfi,  and  having  for  their  mibjerl-rnatte  r  the  elcutcnt«  of  all  our  ex 
peri/^nce  and  all  ourknowkilLC.  »utely  these  arulhe  truths  wliicli.  if  uxperiunco  augt^its  to 
us  any  truths  nt  all,  it  oti^lLt  In  AU^i^eiil  riinat  reailily,  clearly,  anil  unceasingly.  It  it  wcro 
a  truth,  univertral  and  nece-ssary,  that  a  net  is  spread  over  the  whole  surface  of  evcri,'  plan- 
etary kIoIh?.  wc  should  not  travel  fur  on  our  own  without  RCttiuK  entunitlcd  in  ila  niexhea, 
and  mJihing  the  neceasity  of  some  means  of  oitricnlion  an  axiom  of  locotnution.  .  .  .There 
ifl,  ihrrpfurr,  nothing  naradoxical,  hut  the  reTcrsc,  in  our  hems  l^d  by  obacrvsliun  to  a  re 
copitlinn  nl'  surb  Lnitfis,  as  frt-Ktrat  propositions,  coexlcn^ive  at  k-:iMt  with  all  human  nxfte- 
rn-Mt"e,  Th-Tt  they  pervide  nil  the  objects  of  cxpeni'lire,  iiin^t  nisure  their  contintia]  KUg 
ecsUon  hy  expeiicncc  ;  that  they  are  true,  must  ensure  lhalconBi3t(^>ncy  of  mggcstiun,  that 
llemtion  ol  uncontradicted  aaaerttun,  which  commanda  unplicil  assent,  and  removes  all  oc 
cation  nf  exception ;  that  they  are  simple,  and  admit  of  no  niisundt;r»lum^ing,  must  t«cur« 
their  adinitaion  by  every  mind.** 

"  A  truth,  necessary  and  universal,  relative  to  any  object  of  our  knowledi^,  mu»t  verity 
itself  in  every  instance  whore  that  cbjoet  is  before  our  contemplation,  and  if  at  the  saine 
tim»  It  be  simple  and  intelligible,  its  vcrifiratitm  must  be  obvious.  The  fntimtnt  of  tuch  a 
muh  rannot,  ihtrtfore,  hat  ie  prarrii  to  our  mimdi  ithtnn^cr  that  objtcl  is  loniempldifd,  nnJ  intut 
tkirrf-rr  mnkf.  a  parf  oftht  mental  pkltire  or  tife.i  oft/tat  oAjfct  lehuh  um  may  on  any  ^nation  lummon 
br/orr  our  nnngtnnlicn.  .  .  .  Ad  prvpotiliorn,  fhrrtfurt,  b<xotnt  t9t  anly  Hittnit  6wr  inconctivakit,  if 
. . .  axioms  be  violnteO  in  their  enunciation." 

Anoibcr  high  authority  (if  indeed  it  be  another  authority)  may  bo  cited  in  favor  of  the 
doctrine  that  siionia  rest  upon  the  evidence  of  induction.  "The  axioms  of  Keotnetr\'lhi*m- 
veWes  may  be  rt^garrled  as  m  some  sort  an  appeal  to  experience,  not  corporeal,  \nn  inriuat. 
W>ieii  wc  say,  the  whole  is  (jreater  than  its  pari,  we  annoimee  a  gfneral  fact,  which  rests, 
tl  IS  true,  on  our  ideas  of  whole  and  part ;  but,  in  atratracting  theso  notion?),  we  hei;in  by 
considering  them  as  Bul»tinnn;  in  *|i*ce,  and  ttme.  and  body,  snd  again,  in  linear,  and  su- 
perfiL'ial.  and  solid  space.  Again,  when  we  say,  the  equals  of  equals  arc  cijuhI.  uu  men- 
tnllv  m:\ke  comparisons,  in  er)ual  upoees,  equal  times, &c  ,  »o thiit  these  ntiums,  liowuTor  M^tf- 
eviilent.nre  Mill  general  propositions  so  fur  of  the  imhictivc  kind,  th:il,  indApendenlly  of  ex- 
perience, they  would  not  present  thcinsclvc*  to  the  mind.  The-  only  dittert'-ncu'lietween 
Ihefu'  and  axioms  obtained  from  extensive  induction  is  this,  that,  in  raiHinx  the  axioms  of 
gooine)  TV,  the  in«lnnces  offir  themselves  spontancouslv.  and  without  the  Irootle  of  search, 
txiti  arc  few  ami  »iji)ple  ;  in  misui^  llu)s^-  uf  nature,  tbey  nre  intiTUlely  iiumeruus,  compti- 
catci.  nnd  remote,  no  that  the  iinwl  dihijent  research  and  the  ntmiist  acnleniiss  are  required 
to  unravel  their  web  imd  plnce  iht-ir  nieainnfr  in  evidenc«." — Sis  .*  l(eRacBi[L*t  DiKovrm 
M  th*  Study  uf  iVsrwnf  i'hilotophy,  tip.  05.  90. 
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iudiiotiofiA  from  cxjjericnce:  the  simplest  and  easiest  cases  of  gciicra]i> 
zauon  fj-om  ihc  facts  liirnished  to  us  by  our  senses  or  by  oiu  iutcrnaJ 
cnnsciousnoss. 

While  the  axioms  of  demonstrative  sciences  thus  appeared  to  be 
experimentaJ  truths,  the  defimtions,  ns  they  are  incorrectly  called,  of 
those  sciences^  were  fnund  by  us  to  be  generalizations  from  experience 
which  are  nor.  even,  accurately  speaking,  truths;  being  propositions  in 
which,  while  wc  assert  of  some  kind  of  object,  some  pro]>erty  or  prop- 
oitiea  which  observation  shows  to  belong  to  it,  we  at  the  saniu  time 
deny  that  it  possesses  any  other  properties,  although  in  truth  other 
properties  do  in  every  intli\"idu«l  instance  accompany,  and  in  niu«t  or 
even  in  all  instanres,  modify  the  properly  thus  exclusively  predicated. 
The  denial,  therefore,  is  a  mere  lictitin,  or  supposition,  made  for  the 
purpose  of  excluding  the  consideration  (»f  those  modifying  circum- 
stances, when  their  influence  is  of  too  trifling  amount  to  be  worth  con- 
Kidoring.  or  adjourning  it,  when  important,  to  a  more  convenient 
moment. 

From  these  consi derations  it  would  appear  that  Deductive  or  De- 
nionairativo  Sciences  are  all,  without  exception.  Inductive  Sciences; 
that  their  evidence  is  that  of  experience,  but  that  ihoy  are  also,  in  virtue 
of  the  peculiar  character  of  one  indispensable  portion  of  the  general 
funnulie  according  to  which  their  indudions  are  made,  Hvpulhetical 
Sciences.  Their  conclusions  are  only  true  upon  certain  suppositions, 
which  are,  or  ought  to  bo,  approximations  to  the  truth,  but  arc  seldom, 
if  over,  exactly  true ;  and  to  this  hypothetical  character  is  to  be  ascribed 
the  peculiar  certainty,  which  is  supposed  to  be  inherent  in  demon- 
stration. 

What  we  have  now  asserted,  however,  cannot  be  received  as  univer- 
sally true  of  Deductive  or  Demonstrative  Sciences  until  verified  by 
)>eing  applied  to  the  most  remai'kable  of  all  those  sciences,  tliot  of  Num* 
hers;  the  theory  of  tlie  Calculus;  Arithmetic  and  Algebra.  It  is  harder 
to  beUevc  of  the  doctrines  of  this  science  than  of  any  other,  either  that 
they  arc  not  truths  d  priori,  but  experimental  trutlis,  or  that  their  pe 
culiar  certainty  U  owing  (o  their  beiu^  not  absolute  but  only  conditional 
truths.  This,  llierefore,  is  a  case  which  merits  examination  apart ;  and 
the  more  so,  because  on  this  subject  wo  have  a  double  set  of  doctrines 
to  contend  with ;  that  of  Mr.  Wlie  well  and  the  d  priori  philosophers  on 
one  side;  and  on  the  other,  n  philosophical  tlieory  the  most  opposite 
to  theirs,  which  was  at  one  time  very  generally  received,  and  la  atilJ 
fax  £rom  being  altogether  exploded  among  metaphysicians. 

§  2.  This  ilieory  attempts  to  solve  the  difHculty  apparently  itiherent 
in  llie  ease,  by  representing  tlie  propositions  of  the  science  of  numbers 
as  merely  verbal,  and  its  processes  aa  simple  transformations  of  Ian 
ffuage,  substitutions  of  one  expression  for  another.  The  proposition. 
Two  and  one  are  equal  to  three,  according  to  these  philosophers,  is  not 
a  truth,  is  not  the  assertion  of  a  really  existing  fact,  but  a  aefinition  of 
t)ie  word  three ;  a  statement  that  mankind  have  agreed  to  use  the  name 
three  as  a  sign  exactly  equivalent  to  two  and  one;  to  call  by  thelbmier 
name  whatever  is  called  by  the  other  more  clumsy  pliroso.  According 
to  this  doctrine,  the  longest  process  in  algebra  is  but  a  succession  ol 
changes  in  terminology,  by  which  equivalent  expressions  are  substi- 
tuted one  for  another ;  a  series  of  translations  of  the  soxdo  fact,  from 


DEMOHfaTRATIOIff,  AND    NECCHSAaV   TBUTH3. 


165 


jrne  into  another  language :  thougb  how,  aftor  such  a  series  of  transla- 
tions, the  fact  itseli'  cumes  out  changed,  (as  when  we  demonstrate  a  new 
ffeometrical  theorem  by  algebra,)  tlicy  have  not  cxplaiuod ;  and  it  is  a 
3ifficulty  which  is  fatal  to  their  theory. 

It  inuet  be  acknowledged  that  there  are  peculiarities  in  the  piocesaet 
of  urithinctic  and  algebra  which  render  the  abc»vc  theory  very  plausi- 
ble, and  have  not  unnaturally  made  those  sciences  the  atronghuld  of 
Nominalism.  The  doctrino  that  wo  can  discover  facts,  detect  iho 
tiiddeu  processes  ot  nature,  by  an  artful  manipulation  of  language,  ia 
lo  contrary  to  common  sense,  tliaC  a  person  mu-it  have  made  some 
advances  in  philosophy  to  believe  it ;  men  fly  to  so  pai-udoxical  a  belief 
to  avoid,  as  they  thmk,  some  even  greater  diflficulty,  which  the  vulgar 
do  not  sec.  What  has  led  many  to  bolicvo  that  reasoning  ia  a  mere 
I'crbal  process,  is,  that  no  other  theory  seemed  reconcilable  with  the 
nature  of  the  Science  of  Numbers.  For  we  do  not  carry  any  ideas 
along  with  us  when  we  use  the  symbols  of  arithmetic  or  of  algebra. 
In  a  geometrical  demonstration  we  have  a  mental  diagram,  if  not  one 
upon  paper;  AB,  AC,  arc  present  to  our  imagination  lia  lines,  inter- 
secting other  lines,  forming  an  angle  with  one  another,  and  the  like; 
but  not  so  a  and  b.  These  may  represent  lines  or  any  other  magni- 
tudes, but  those  magnitudes  are  never  thought  of;  nothing  is  realized 
in  nur  imagination  but  a  and  b.  The  ideas  which,  on  the  purticuTar 
occasion,  they  happen  to  represent,  are  banished  from  the  mind  during 
©very  intermediate  part  of  the  process  between  the  beginning,  when 
the  premisses  are  translated  from  tilings  into  MgnB,  and  the  end,  when 
the  conclu.sion  is  tran.slatcd  back  from  aigns  into  tilings.  Xothing, 
tlien,  being  in  the  reasoner's  raind  but  the  symbols,  what  can  seem 
more  inadmissible  than  to  pretend  that  the  reasoniifg  proce.ts  has  to  do 
with  anything  more  ^  Wo  seem  to  have  come  to  one  of  Bacon's  Pre- 
rogt^ive  Instances  j  an  experimentum  crvcU  on  the  nature  of  reasoning 
iUelC 

Neverthelosa  it  will  appear  on  consideration,  that  ihiit  apparently  so 
decisive  instance  is  no  mstance  at  all ;  that  there  is  in  every  step  of 
an  arithmetical  or  algebraical  calculation  a  real  induction,  a  real  iiiier- 
cncc  of  facts  from  facts;  and  that  what  disguises  the  induction 
is  simply  itji  comprehensive  nature,  and  the  coiis^cquenl  cxlrerae 
generality  of  the  language.  AH  numbers  must  be  numliers  of  some- 
thing: there  arc  no  such  things  as  numbers  in  the  abstract.  Ten  must 
mean  ten  bodies,  ftr  leii  sounds,  or  ten  beatings  of  iho  pulse.  Rut 
though  numbers  must  be  numbers  of  something,  they  may  be  numbers 
of  anything.  Propositions,  therefore,  concerning  numbers,  have  the 
remarkable  peculiarity  that  they  are  propositions  concerning  all  things 
whatever;  all  objects,  all  existences  of  every  kind,  known  to  our 
experience.  All  things  possess  quantity ;  consist  of  parts  which  can 
be  numbered ;  and  in  that  character  possess  all  the  properties  which 
ai*e  called  properties  of  numbers.  That  half  of  four  is  two  must  he 
true  whatever  the  word  four  represents,  whether  four  men,  four  miles, 
or  four  pounds  weight.  Wo  need  only  conceive  a  thing  divided  into 
finir  equal  parts,  (and  all  things  may  bo  conceived  aa  so  divided.)  to  ha 
able  to  predicate  of  it  every  property  of  the  number  four,  lliat  is, 
every  anthmclical  proposidon  in  which  the  number  four  stands  on  one 
side  of  the  equation.  Algebra  extends  the  generalization  still  further: 
every  numl»er  represents  that  particular  number  of  all  things  mthon* 
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Uifidnctioii,  but  every  algebraical  symbol  doet  more,  it  representB  all 
numbors  without  (li«tinclion.  As  soon  as  wo  conceive  a  thing  divided 
into  equal  partB,  without  knowing  into  wbat  numbers  of  parts,  wo  may 
call  it  a  or  Xy  and  apply  to  it,  without  danger  of  error,  every  alge- 
braical formula  in  the  books.  The  proposition,  2(a  +  i)  ^  2a  +  2b, 
is  a  truth  coextensive  with  the  creation.  Since  then  olgcbmical 
trulhs  are  true  of  all  things  whatever,  and  not,  like  those  of  geometry, 
true  of  lines  only  or  angles  only,  it  is  no  wonder  that  the  symbols 
should  not  excite  in  our  minds  ideas  of  any  tilings  in  particular. 
When  wo  demonstrate  the  forty-sovcnth  proposition  of  Cuclid,  it  is 
not  necessary  that  the  words  should  raise  in  us  an  image  of  all  right- 
angled  triangles,  but  only  of  some  one  right-angled  triangle :  so  in 
algebra  wo  need  not,  under  the  sjTnbol  a,  picture  to  ourselves  all 
tlnngs  whatever,  but  only  some  one  thing;  why  not,  then,  the  letter 
ilaell  I  The  mere  written  characters,  a,  6,  x,  y,  z,  sene  as  well  for 
representatives  of  Things  in  general,  as  any  more  complex  and 
apparently  raoro  concrete  conception.  Tliat  we  are  conscious  of 
them  Iiowever  in  their  choi'acler  of  things,  and  not  of  mere  signs,  is 
evident  from  the  fact  that  our  whole  process  of  reasoning  is  carried  on 
by  predicating  of  thera  the  properties  of  things.  In  resolving  an 
algoonuo  equation,  by  what  rules  do  we  proceed  1  By  applying  aC 
each  step  to  a,  6,  and  x,  the  proposition  that  equals  added  to  e(|ua1s 
make  equals ;  that  equals  taken  from  equals  leave  equals  j  and  other 

iiroposttions  founded  upon  these  two.  These  are  not  properties  of 
angiiage,  or  of  signs  as  tiuch,  but  of  mngiiitudes,  which  is  ns  much  aa 
to  say,  of  all  tilings.  The  inferences,  therefore,  which  are  auccoisivoly 
drawn,  are  inferences  concerning  Things,  not  sj-mbols;  altlmugh  as 
any  Things  whatever  will  servo  the  turn,  there  is  no  necessity  for 
ke*?piug  the  idea  of  llie  Thing  at  all  distinct,  and  cons<'quenlly  the 
process  of  thought  may,  in  this  Case,  he  allowed  without  danger  to  do 
what  all  processes  of  thought,  when  tliey  have  been  perftjrmed  often, 
will  do  if  pennitted,  namely,  to  become  entirely  nicchanical.  It;n.'e 
tho  general  language  of  algebra  comes  to  bo  used  familiarly  uiihout 
exciting  ideas,  as  all  other  general  language  is  prone  to  do  from  mere 
habit,  th<ing)i  in  no  other  case  than  this  can  it  he.  done  with  complete 
safety.  But  when  we  loifk  back  to  see  from  whence  the  probative 
force  of  the  process  is  derived,  we  find  that  at  every  single  step, 
unless  wo  sujiposc  ourselves  to  l>e  thinking  and  talking  of  the  things, 
and  not  the  mere  sj'mbols,  the  evidence  faiUi, 

Tiiero  is  another  circumstance,  which,  still  more  than  that  whirh  wb 
have  now  mentioned,  gives  plausibiliti,*  to  the  notion  that  the  proposi- 
tions of  aritlimotic  and  algebra  are  merely  verbal.  This  is,  that  when 
consi<lered  as  projwsitions  respecting  Thmgs,  ibey  all  have  the  apiwar- 
anco  of  being  identical  proposiiionp.  The  assertion.  Two  and  ont* 
aore  e<iua]  to  throe,  considered  as  an  assertion  res|>ecting  objects,  as 
for  instance  "  Two  pobbles  and  one  pebble  are  equal  to  three  peb- 
bles," does  not  affirm  equality  between  two  collections  of  pebbles,  but 
absolute  identity.  It  utlirnis  that  if  we  put  one  pebble  to  two  pebbles, 
those  very  pebbles  are  liiree.  The  tibjecis,  therefore,  being  the  very 
siune.  an^  the  mere  nssortion  that  "  objects  ore  thetnselvea"  being  in- 
signiticnnt,  it  seems  but  natural  to  contidcr  the  proposition.  Two  and 
one  are  equal  to  three,  as  asserting  mere  identity  of  stgnifirocIoD  be< 
rwecn  the  t\>-o  names. 
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This,  Itiiwcver,  though  it  looka  so  plaiuible,  will  not  stand  cxamin- 
ition.  The  expression,  '*  two  pebbled  and  ono  pebble,"  and  the  ex- 
pressiun,  "  tliroo  pebbles,"  stand  indec«)  lor  llie  sumo  aggrcgiition  ol 
objects,  but  they  by  no  niciina  &tand  for  the  same  jibyslcal  fact.  Tliey 
are  numus  ot*  ilie  ftonio  objects,  but  of  those  objects  in  two  diili!rent 
state8:  though  tlicy  cZniolc  the  same  tilings,  their  connotalion  is  diller- 
ent.  Thi'co  pebbles  in  two  sepai'ato  purceU,  and  three  pebble*  in 
one  parcel,  do  not  make  the  Ramo  impression  on  our  senses;  and  the  as- 
sertion tliat  tlin  very  aamc  pebblutt  may  by  an  alteration  of  place  and  by 
arrangement  be  made  to  produce  cither  the  one  sol  of  BeneatiuiiH  or  the 
other,  though  it  is  a  very  fiiniiliar  proposition,  ia  not  an  identinil  one. 
It  iii  a  Iniih  known  to  iw  by  early  and  constant  experience:  aii  induc- 
tive truth:  and  such  trullw  are  the  iljundation  of  the  science  of  Xum* 
ber.  The  fundamental  ti-utlw  of  that  science  all  rest  upim  the  evid»:snce 
of  sense  ;  they  are  ])rovcd  by  showing  to  our  eyes  and  our  fingers  tliat 
any  given  number  of  ohjecLt,  ten  balls  fur  example,  may  by  separation 
and  rearrangement  exhibit  to  our  senses  ull  the  difTennii  sets  of  num- 
bers the  sum  of  which  w  equal  to  ten.  All  the  imjiroved  melhtnlsof 
teaching  arithmetic  lo  children  nroeited  uptm  a  knowledge  of  thi.s  fact. 
All  who  wi(*h  to  carry  tlie  child's  mind  along  with  them  in  leaniing 
arithmetic;  all  wlio  (a.i  Or.  Bil»er  in  his  remarkable  Lectures  on  Edu- 
cation expresses  it)  wi--sh  to  teach  numbers,  and  not  mere  ciphers — now 
teach  it  through  Uic  evidence  of  the  senses,  in  tlie  manner  we  have 
described.* 

We  may,  if  wo  please,  call  the  proposition  "  Three  is  two  and  one," 
a  definition  of  the  number  three,  ana  assert  that  aiHtlimetic,  03  it  has 
been  asserted  that  geometry,  ia  a  science  founded  upon  dcHmtion».  But 
tlioy  are  definitions  in  the  geometrical  sense,  not  the  logical ;  assciting 
not  the  meaning  of  a  term  only,  but  along  with  it  an  observed  mutter 
of  fact.  The  proposition,  "  A  circle  is  a  figure  bounded  by  a  line  which 
has  all  its  points  equally  distant  from  a  point  within  it,*'  is  called  the 
definition  of  a  circle;  but  the  proposition  from  which  «i  many  conge* 
uuonces  follow,  and  which  is  really  a  first  principle  of  geomotry,  is, 
that  fignrea  answering  lo  this  description  exist.  And  tliu.i  we  may 
call,  *•  Throe  is  two  and  ono,"  a  definition  of  three ;  but  the  calcula- 
tions which  depend  upon  that  proposition  do  not  follow  from  the  defi- 
nition itself,  but  from  an  arithmetical  theorem  prcsupriosed  in  it,  namely, 
that  collections  of  objocts  oxUt,  which  while  they  impress  the  senses 
thus,  'Ji',  may  ho  separated  into  two  parts,  llius.  o^  o.  Tins  propo- 
sition being  granted,  we  term  all  suoh  parcels  Throes,  after*  which  ibe 
cnunciutioD  of  the  above-mentioned  physical  fact  will  servo  also  fur  a 
definition  of  the  word  Three. 

The  Science  of  Number  is  thus  no  exception  to  tlie  conclusion  wo 
pi-eviouily  arrived  at,  that  the  processes  oven  of  deducti%'e  sciences  are 
altogether  inductive,  and  that  their  first  principles  are  generalizations 

*  Seo,  for  illuHlnlions  of  various  eorts,  Prorissor  Lgiiib's  PMcMpht/  of  Anlhm'tic  ,  and 
■re  dUo  two  nf  thp  mo«t  rflicifnt  liooki  prrr  wtiUen  for  traming  the  infant  inlrlloct, 
Mr.  IfoSACX    0H4NT'»  Arilhmrttc  fvr  Ytning    Chtldren,  «nr!  hi«  Second  Stage  of  ArUAmrtk, 

both  publuhod  by  th«  St>cit;iy  fot  Ififi  Diffusion  of  Uiwful  Knowledge 

"  NumluT,"  saystlie  rcviewfir  of  Mr.  Wh<?wff!l,  alrf*«dy  cilwJ,  "  wp  cannot  help  reganting 
w  an  n  (.<!■(  met  ton.  antl  c<mftp(]MfiDUy  ii)>  ^r^nonl  properties  or  it«  axioms  to  be  of  necessity 
itvluctotr'y  conchided  fruiu  the  confitii'riiEiun  of  particular  caiif'i.  And  surelT  this  ii  Iho 
#rny  In  whirh  ''hiltlnrn  •!'>  Mi-qotfp  lh<*ir  kiKtvvJ^nlge  of  numUtr,  niiJ  in  which  they  ICAm  its 
axioms.  'I'hp  opplos  utd  the  morblci  aro  put  iu  requuuttuti,  otid  thruuiih  the  muUitikle  lA 
pngeihnad  nut«  ibeu  iileai  acquire  cleamcsa,  preci»mD.  ami  Kt^ucrality." 
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from  experience.  It  remains  to  be  examined  whether  this  science 
resoinbleB  gcoractrv  in  the  further  circiirantance,  tliat  some  of  iia  iutluc- 
lions  are  not  exactly  trao;  antl  that  the  peculiar  certainty  ascribed  to 
it,  on  account  nf  which  its  propositions  aic  called  Necessary  Truth*,  ia 
fictitious  anil  hj-pothotical,  being  tnie  in  no  other  6cn5e  than  thai  those 
propot>itions  necessarily  follow  from  the  hypothesis  of  the  truth  of  prem- 
isses which  are  avowedly  mere  approximations  to  trutli. 

§  3.  The  inductions  of  arithmetic  are  of  two  eort« ;  first,  those  whicn 
we  have  jiiat  expounded,  such  as  One  and  one  are  two,  Two  end  one 
are  throe,  &c.,  which  may  he  called  the  definitions  of  the  various 
numbers,  in  tho  improper  or  geometrical  sense  of  the  word  Definition; 
and  secondly,  the  two  following  axioms :  The  sums  of  equals  are  equal, 
llio  difiereticos  of  equals  are  equal.  Those  two  are  sufilcient ;  for  tho 
corresponding  pro2>o«ition8  respecting  unequals  may  be  proved  from, 
these,  l)y  the  pnicess  well  known  to  mathematicians  under  the  iinmc  of 
rtductio  ad  absurdum. 

These  axioms,  and  likonHso  the  BO-called  definitions,  arc,  as  already 
shown,  results  of  indue)  ion ;  Inio  of  all  objects  whatever,  and,  as  it  may 
seem,  exactly  true,  without  any  hj-pothetical  assumption  of  unqualified 
trutli  where  an  approximation  to  it  is  all  thatcxistit.  Tho  conclusions, 
therefore,  it  will  naturally  bo  inferred,  are  exactly  true,  and  the  science 
of  number  is  an  exception  to  otlicr  demonstrative  sciences  in  this,  thai 
tho  absolute  certainty  which  is  predicablo  of  its  demonstrations  is  inde- 
pendent of  all  hypothesis. 

On  more  occurate  investigation,  however,  it  will  bo  found  that,  even 
in  this  case,  there  is  one  liypothetical  element  in  tho  ratiocination.  In 
all  propositions  cimccming  number)*,  a  condition  is  implied,  without 
which  none  of  them  xvouUl  bo  true;  and  that  condition  is  an  assump- 
tion  which  may  be  false.  The  condition  is,  that  1  =  1;  that  all  the 
numbers  arc  numbers  of  tho  same  or  of  equal  units.  Let  this  be  doubt- 
ful, and  not  one  of  tho  propositions  of  arithmetic  will  hold  true.  How 
can  we  know  tliat  one  jiound  and  one  pound  make  two  pounds,  if  one 
of  tho  pounds  may  bo  troy,  and  the  other  avoirdupois  1  They  may  not 
make  two  pounds  of  either,  or  of  any  weight.  How  can  we  know  thai 
a  fort)--horso  power  is  always  equal  to  itself,  unless  we  assume  that  all 
horses  aro  of  equal  strength  I  It  is  certain  tliat  1  is  always  equal  in 
number  to  1 ;  and  where  the  mere  number  of  objects,  or  of  the  pans 
of  an  object,  without  supposing  them  to  be  equivalent  in  any  other 
respect,  is  all  that  is  material,  the  conclusions  of  arithmetic^  so  lar  as 
they  go  to  that  alone,  are  true  without  mixture  of  hypothesU.  There 
are  a  few  such  caaea;  as,  ibr  instance,  an  inquiry  into  the  amount  of 
population  of  any  country.  It  is  indiilereut  to  that  inquiry  whelher 
they  are  groivn  people  or  children,  strong  or  weak,  tall  or  shoit ;  the 
only  thing  we  Wiuit  to  ascertain  is  their  number.  But  whenever,  from 
equality  or  inequality  of  number,  equality  or  inequality  in  any  other 
respect  is  to  be  infen-ed,  arithmetic  carried  into  such  inquiries  becomee 
as  m-pothetical  a  science  as  goometrj'.  All  units  must  bo  nj;e:umed  to 
be  equal  in  that  other  respect;  and  this  ia  never  precisely  true,  foi 
one  pound  weight  ia  niit  exactly  equal  lo  another,  nor  one  mile's  length 
to  another;  a  nicer  balance,  or  more  accurato  moasuring  instruments, 
would  always  detect  some  difference. 

MTiat  is  'ommonly  called  matliematical  certwnty,  therefore,  which 
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compriacs  tho  iwo-fold  conception  of  unconditional  irwth  aiul  porft'cl 
accuracy,  is  not  an  attribute  oi'  all  mathematical  truths,  but  ot  those 
only  which  relate  to  pure  Nunibur,  as  (U»t.inguiHheil  from  Quantity, 
in  tho  more  enlarged  sense ;  and  oidy  so  long  sa  we  abstain  from  sup- 
pOBing  that  the  nurcbcrs  ore  a  precise  index  to  actual  quantities.  The 
certainly  usually  ascribed  to  the  concIusiotAs  of  geometry,  and  even  to 
those  of  mechanics,  ia  notliing  whatever  but  certainty  of  inference. 
We  can  have  full  a^uranco  of  particular  results  under  particular  sup- 
positions, but  we  cannot  have  the  sanio  adBUi'ance  that  these  t«uppositions 
aro  accurately  true,  nor  that  they  include  all  the  data  which  tnay  exer- 
cise an  influence  over  the  result  in  any  given  instance. 

§  4.  It  appears,  therefore,  that  the  method  of  all  Deductive  Sciences 
is  hypothetical.  They  proceed  by  tracing  tlie  consecjuencos  of  certain 
assumptions ;  leaving  for  separate  consideration  whether  the  ossump' 
tions  are  tnie  or  not,  and  if  not  exactly  tme,  whether  they  are  a  sum- 
ciently  nearapproximiition  to  the  truth.  Tho  reason  i.<t  obvious.  Since 
it  is  only  in  questions  of  pure  number  tliat  the  as.'iumptiona  are  exactly 
true,  and  even  tliero,  only  bo  long  as  no  conclusions  except  purely  nu- 
merical ones  are  to  be  founded  upon  them  ;  it  must,  in  ail  other  cases 
of  deductive  investigation,  form  a  part  of  the  inqnirVt  to  determine  how 
much  the  assumptions  want  of  boing  exactly  true  m  the  rase  in  hand. 
Tlus  is  generally  a  matter  of  obaer\'alion,  to  be  repealed  in  every  fresh 
case ;  or  if  it  has  to  be  settled  by  argument  instead  of  observation,  may  re- 
quire, in  every  ditforont  case,  different  evidence,  and  present  every  de- 
gree of  difficulty  from  the  lowest  to  tho  highest.  But  the  other  port  of  the 
process — viz.,  to  determine  what  else  may  be  concluded  if  we  find,  and 
in  proportion  as  we  finvl,  the  assumplions  to  bo  true — may  be  performed 
once  for  all,  and  the  results  held  ready  to  be  employed  as  tlie  uccn^ions 
turn  up  for  use.  We  thus  do  all  beforehand  that  can  bo  so  done,  and 
leave  trie  least  possible  work  to  bo  performed  when  cases  arise  and  press 
for  a  decision.  This  inquiry  into  the  inferences  which  can  be  drawn 
from  assumptions,  is  what  properly  constitutes  Demonstrative  Science. 

It  is  of  course  quite  as  praciicable  to  arrive  at  new  conclusions  from 
facta  assumed,  as  from  facts  observed;  from  fictitious,  as  from  real,  in- 
ductions. Deduction,  as  wo  have  seen,  consists  of  a  scries  of  inferences 
ID  this  form :  a  is  a  mark  of  6,  b  of  c.  r  of  d,  therefore  a  is  a  mark  of  d, 
which  last  may  bo  a  truth  inaccessible  to  direct  observation.  In  like 
manner  it  is  allowable  to  say.  Suppose  that  a  wore  a  mark  of  i,  h  of  c, 
and  c  of  J,  a  would  ho  a  mark  oTd,  which  last  conclusion  was  not  thought 
of  by  those  who  laid  do>vn  tho  premisses.  A  system  of  propositions  as 
complicated  oa  geometry  might  be  deduced  from  assumptions  which  are 
faiae ;  as  was  done  by  Ptolemy,  Descartes,  and  others,  m  their  attempts 
to  explain  sjTithetically  tho  phenomena  of  the  solar  system,  on  the  sup- 
position that  tho  apparent  motions  nT  the  heavenly  bodies  were  tho  real 
motions,  or  were  produced  in  some  way  more  or  less  different  from  the 
true  one.  Sometimes  tho  same  thing  is  knowingly  done,  for  the  pur- 
pose of  showing  the  falsity  of  the  assumption  ;  which  is  called  a  reduc- 
tio  ad  tihsurdntn..  In  such  cases,  the  reasoning  is  as  follows :  a  is  a 
mark  of  i,  and  b  of  c ;  now  if  c  were  also  a  mark  of  <i,  a  would  be  a  mark 
of  d ;  but  d  is  known  to  be  a  mark  of  tho  absence  of  o  ;  consequently  a 
would  be  a  mark  of  its  ovn  absence,  which  is  a  contradiction ;  there- 
fore c  is  not  a  mark  of  d. 
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§  5.  It  has  liVfm  been  lioM  by  some  philoaopherB,  that  all  •■atiocinB- 
CioD  rests  in  the  last  resort  upon  a  rcductio  ad  abaurdum  ;  euico  the 
way  to  enforce  a.sBunl  to  it,  in  case  of  obscurity,  would  be  lo  show  that 
if  the  conclusion  be  denied  wo  must  deny  some  one  at  least  of  the 
premisses,  which,  ^  thoy  arc  all  supposed  true,  would  be  a  cnninulic- 
tion.  And,  in  accordance  wixh  thi^i.  many  have  thought  that  tltc  pecu- 
liar nature  of  the  evidence  of  ratiocination  c-oosisted  in  the  impossibility 
of  admitting  the  premisses  and  rejecting  the  conclusion  without  a  con- 
tradiction  in  terms.  This  theory,  however,  is  quite  inadmissible  as  an 
explanation  of  the  grounds  on  which  ratiocination  itself  rests.  If  any 
one  denies  the  conclusion  notwithstanding  bis  admission  of  the  prem- 
isses,  he  is  not  involved  in  any  direct  and  express  contradiction  until  ho 
is  compelled  to  deny  some  premiss ;  and  he  can  only  be  forced  to  do 
this  by  a  rrduclio  ad  nhsurdum,  that  is,  by  another  rutiocination :  now, 
if  ho  denies  the  vuliUily  of  iho  reasoning  pntceijs  ilaelf,  ho  can  no  more 
be  forced  to  absent  to  the  second  syllogism  than  to  the  6r8l.  In  truth, 
therefore,  no  one  is  ever  forced  to  a  contradiction  in  terms:  he  can 
only  be  forced  t")  a  contradiction  (or  rather  an  infringement)  of  the 
fundamental  max'm  of  ratiocination,  namely,  that  whatever  has  a  mark, 
has  what  it  is  a  n-ark  of;  or  (ui  the  cose  of  univcr&al  propositions), 
that  whatever  is  a  mark  of  a  thing,  is  a  mark  of  whatever  else  thai 
thing  is  a  mark  of  For  in  the  cose  of  every  correct  argument,  aa  soon 
as  thrown  into  the  ayllogiatic  form,  it  is  evident  without  tlic  aid  of  any 
otlicr  syllogism,  that  ho  who,  admitting  the  premisses,  fails  to  draw 
the  conclusion,  docs  not  conform  to  the  above  axiom. 

Without  attaching  exaggerated  importance  to  the  distinction  now 
drawn,  I  think  it  enables  us  lo  characterize  in  a  more  accurate  manner 
than  is  usually  done,  the  nature  of  demonstrative  evidence  and  of  logi- 
cal necessity.  That  is  necessary,  from  which  to  withhold  our  assent 
would  bo  to  ^'iolato  the  above  axiom.  And  since  the  axiom  can  only 
be  violated  by  absenting  to  premisses  end  rejecting  a  legitimate  con- 
clusion from  them,  nothing  is  necessary  except  the  connexion  between 
a  conclusion  and  pixjmisses ;  of  which  doctrine,  the  whole  of  tliia  and 
the  preceding  chapter  are  submitied  aa  the  proof. 

Wc  have  now  proceeded  as  far  in  the  theory  of  Deduction  as  wo 
can  advance  in  the  present  stage  of  our  imjuiry.  Any  furtlier  insight 
into  tlio  subject  requires  that  the  foundation  shall  have  been  laid  of 
the  philosophic  theory  of  Induction  itself;  in  which  ilieoi-y  that  of 
deduction,  as  a  mode  of  induction,  which  we  have  now  ghown  it  to  be, 
will  assume  spontaneously  the  place  which  belongs  to  it,  and  will  re- 
ceive its  share  of  whatever  light  may  be  thrown  upon  the  great  intel- 
lectual operation  of  winch  it  forms  bo  important  apart. 

Wo  hero,  tliereforo,  close  tlie  Second  Book.  The  iheorj'  of  Tnduo- 
tio*i,  in  tho  most  comprehensive  sense  of  the  tenn,  will  form  the  sub- 
Y   »  of  the  Third 
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Ascording  to  the  doctrine  now  staled,  the  liighmt,  or  rather  the  only  proper  object  ol 
t&yncs,  is  to  ascertaio  tho«e  established  conjunctions  of  eucccealvs  evoDte,  which  conali- 
ute  the  order  of  iho  univerae ;  to  record  the  pheDomciia  whiuh  it  exhibits  to  our  obaorvs- 
_kms,  or  which  it  diaclosps  to  our  experiments;  and  to  refer  tbcie  phenomena  to  their  gen- 
■ral  laws."—!).  Stiwart,  EUmens§  «/  thi  PkU»*opky  of  the  Human  Mind,  voL  ii.  chop.  iv. 
^ct.  I.  ' 

'  fn  such  cases  the  indacii»e  and  deductive  methods  of  inouiry  mar  be  said  to  go  hand 
in  bsnd,  the  one  Terifying  the  conclusions  d(^dllced  by  the  other:  auu  the  combination  of 
ojiperiment  and  theory,  which  may  thus  be  brought  to  bear  in  such  cases,  fonns  an  engine 
of  discovery  hifmitoly  more  powerful  than  either  taken  separately.  This  state  of  any  de- 
partment of  science  is  perhaps  of  all  others  the  most  Interesttag,  and  that  which  promises 
Ite  most  to  research.''— $is  J.  Hmschki^  i><«Mwwon  rA*  StuUy^ Natural  PMiMphtf, 


CHAPTER  I. 

PREUMINARY  OBgEttVATiONS    ON    INDUCTIO.N   IN  GENERAXi. 

§  1.  The  portion  of  llie  present  in{|xtiry  upon  wliicli  wc  are  now 
about  to  enter,  inny  be  considered  as  the  principal,  both  from  it^  Bur- 
passiii?  in  intricacy  all  tlie  other  branches,  and  becau-so  it  relates  to  n  pro- 
cess wliicli  has  been  «how*n  in  the  preceding  Hook  to  be  that  in  which 
the  Investigation  of  Nnturo  essentially  conaista.  ^''We  have  found  that 
all  Inference,  consequently  all  Proof,  and  all  discovery  of  trutha  not 
BelPc\*idcnt,  conaiHts  of  inductions,  and  the  interpretation  of  inductions : 
that  all  our  knowledge,  not  intuitive,  comes  to  us  exclusively  from 
that  source.  What  Induction  is,  therefore,  and  what  conditions  render 
it  legitimate,  cannot  but  bo  deemed  the  main  question  of  the  science  of 
logic — the  question  which  includes  all  others.  It  is,  however,  one 
which  professed  Avriters  on  logic  have  almost  entirely  passed  over. 
The  generalities  of  the  subject  have  not  been  altogether  neglected  bj 
metaphysicians;  but,  for  want  of  sufficient  acquaintance  with  the  pro- 
cesses by  which  scienco  has  actually  succeeded  in  establishing  general 
truths,  thoir  analysis  of  the  inductive  operation,  even  when  unoxcop- 
tionable  as  to  correctness,  has  not  been  spcciHc  enough  to  be  made 
the  loundation  of  prufticfd  rules,  which  might  be  for  mduction  itself 
wirrit  tlio  rules  of  the  syllogism  are  for  the  interpretation  of  induction: 
while  those  by  whom  physical  science  has  been  carried  to  ita  present 
high  state  of  improvement — and  who,  to  arrive  at  a  complete  theory  of 
iJie  pmcess,  needed  only  to  generalize,  and  adapt  to  all  vaneties  of 
problems,  the  methods  which  thoy  themselves  employed  in  their  ha- 
bitual pureuits — never  until  very  lately  made  any  serious  attempt  to 
philosophize  on  the  subject,  nor  regarded  the  mrxlc  in  which  tliey  ar- 
rived at  their  conclu9iuua.aa.-dea0cvlu9  of  study,  indopendentty  of  ih** 
'  conclusions  themselves. 
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AJihough,  for  these  reasons,  tlicre  is  not  yel  extant  a  body  nflnduc- 
tive  Logic,  scientifically  conatnicted ;  the  materials  for  its  constructjf/n 
exist,  widely  scattered,  but  abundant :  and  the  selection  and  arrange- 
monc  of  those  luateriala  is  a  ta^k  with  which  intoUects  of  the  hif^hcst 
order,  poBBeafied  of  the  nece^ary  acnnh-emenlfl,  have  at  length  con^^ent- 
ed  to  occupy  themselves.  Within  a  few  years  three  writers,  profoundly 
versed  in  every  branch  of  physical  science,  and  not  unnrcuKtoniod  to 
carry  their  speculations  into  still  higher  regions  of  knowledge,  have 
made  attempts,  of  unequal  but  all  of  very  preat  merit,  towards  the 
creation  of  a  Philosophy  of  Induction  :  Sir  John  Herachel,  in  hjs  /?m- 
courscon  the  Study  oj' Natural  Phiivmphy  ;  Mr.  M'howell,  in  lii?  HU- 
tory  and  Philosophy  of  Otf.  Indnctire  Sciaiccs ;  and,  greatest  of  all, 
AL  Augnsto  Comie,  in  his  Cours  de  Philosophic  Positife,  a  work  which 
only  requires  to  be  better  known,  to  place  its  author  in  the  very  high- 
est class  of  European  thinkers.  That  the  present  writer  does  not 
consider  any  of  these  philoBophers,  or  even  all  of  them  together,  to  have 
entirely  accomplished  this  im|)ortant  work,  is  implied  in  his  attempting 
to  contribute  something  further  towards  its  achievement ;  but  with  his 
compariitively  imperfect  kvowlcd^ro  of  the  variouft  physicul  sciences, 
the  attempt  would  have  been  desperate  uidess  the  materialfl  hod 
been  brought  together,  and  had  undergone  a  partial  elaboration,  by 
their  more  competent  hands ;  even  if  he  could  have  di.tpeii(!cd  with 
the  many  important  logical  ideas  and  principles,  for  the  first  euggea- 
don  of  whicli  be  has  been  indebted  to  one  or  other  of  those  ^Titers. 

§  2.  For  the  purposes  of  the  present  inquiry,  Induction  may  Iw  de- 
fined, thp  operation  of  discovenng  and  proving  general  propositions. 
It  is  true  that  (as  already  shown)  the  proceae  of  indirectly  nacertamlng  in- 
dividual facts,  is  as  truly  inducdve  as  thai  by  virbich  we  establish  general 
truths.  Butlt  is  not  a  different  kind  of  induction ;  it  is  another  form  of  the 
very  same  process :  since,  on  the  one  band,  generals  arc  but  colloc- 
lions  of  particulars,  definite  in  kind  but  indefinite  in  number;  and  nn  the 
other  band,  whenever  the  evidence  which  we  derive  from  obser^'ntjon 
of  kno^vn  cases  justifies  us  in  drawing  an  inference  respcclinK-  even  one 
tinknown  case,  we  should  on  the  same  evidence  be  justified  in  drawing 
B  similar  inference  with  respect  to  a  whole  class  of  cases.  The  infer- 
ence cither  does  not  hold  at  all,  or  it  holds  in  all  cases  of  a  ceilain  de- 
scription; in  all  cases  whicli,  in  certain  definable  respects,  resemble 
thoB«  we  have  observed. 

If  these  remarks  are  just ;  if  tlw  principles  and  rules  of  inference  are 
the  same  whether  we  infer  genend  propositions  or  individual  facts ;  it 
follows  tliat  a  complete  logic  of  the  scieiires  would  bo  also  a  complete 
logic  of  practical  business  and  common  lifis.  Since  there  is  no  cose  of 
legitimate  inference  from  experience,  in  which  tlio  conclusion  may  not 
legitimately  be  a  general  proposition  ;  an  analysis  of  the  process  by 
which  general  truths  are  arrived  at,  is  virtually  an  analysis  of  oU  induc- 
tion whatever.  Whether  we  are  inquiring  into  a  ncientific  principle  or 
into  an  individual  fact,  and  whetlier  we  proceed  by  experiment  or  oy  ra- 
tiocination, every  step  in  the  train  of  infoponces  is  essentially  inductive, 
and  the  legitimacy  of  the  induction  depends  in  both  cases  upon  the  same 
conditions. 

True  it  is  that  in  the  case  of  the  practical  inquirer,  who  in  endcaroi 
ing  to  ascertain  facts  nut  fi>r  the  purpoi^es  of  science  but  for  those  of 
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business,  auch  for  instance  ai  the  iiJvocate  or  iho  judge,  i!ie  cliief  diffi- 
culty is  one  In  which  the  principles  uf  induction  wilt  afford  him  no  as- 
fliafanco.  It  lies  not  in  making  hiu  inductions  but  in  tlio  Mclcr.tion  of 
them;  in  choosing  fVom  among  till  general  nroposltiona  aseeriaincd  to 
bo  true,  those  which  iiimish  him  with  marks  by  which  ho  jnay  trace 
whether  the  given  aubjoct  poeseascB  or  not  the  predicate  in  quetiiioru 
In  arguing  a  doubtful  question  of  fact  before  a  jury,  the  general  prop- 
ositions or  priacipleB  to  which  the  advocate  appeals  aro  mostly,  in  them- 
.  selvcfl,  fiufficiently  trite,  and  assented  to  as  soon  as  stated :  his  skill  liea 
in  bringing  his  case  under  those  propositions  or  principles  ;  in  calline 
to  miud  such  of  the  known  or  recogni  Ked  maxims  of  prnbabiliry  as  ad- 
mit uf  application  to  the  caso  in  band,  and  selecting:  li^m  among  them 
those  best  adapted  to  his  object.  Success  is  here  dependent  upon  nat* 
ural  or  acquirol  sagacity,  aided  by  knowledge  of  the  particular  subject 
and  of  subjects  allied  with  it.  Invention,  though  it  can  be  cultivated 
cannot  bo  reduced  to  rulo ;  there  is  no  Rcience  which  will  enable  a  man 
to  bethink  himj»elf  of  that  which  will  suit  his  purpoHe. 

But  when  he  has  thought  of  something,  science  can  tell  him  whelliei 
that  which  he  has  thought  of  will  suit  his  purpose  or  not.  The  inquirer 
or  arguer  must  be  guided  by  his  own  knowledge  and  sagacity  m  his 
choice  of  the  inductions  out  of  which  ho  will  construct  his  argument. 
But  thn  validity  of  the  argument  when  constructed,  d^ends  upon 
principles  lUid  must  be  tried  by  tests  which  32*0  tlie  same  for  all  de- 
scriptions of  iiiquirie;^,  whether  the  result  be  lo  give  A  an  estate,  or  to 
enrich  science  with  a  new  general  truth.  In  the  one  case  and  iu  the 
other,  the  senses,  or  testimony,  must  decide  on  tljo  individual  facts; 
tho  rules  of  the  syllogism  will  determine  wliethor,  those  (acu  being 
supposed  correct,  tho  caso  really  falls  within  tho  formula  of  the  dift'er- 
eniinductions  under  which  it  has  beea  successively  brought;  audHnally, 
tite  legitimacy  of  tho  inductions  themselves  must  bo  decided  by  other 
rules,  and  these  it  is  now  our  purpose  to  investigate.  If  this  third  part 
of  the  operation  be,  in  many  of  the  questions  of  practical  life,  not  the 
most,  but  the  least  arduous  portionof  it,  wo  have  scon  that  this  is  alio 
tho  caso  in  some  great  departments  of  the  {ield  of  science  ;  in  all  those 
which  arc  principally  deductive,  and  most  of  all  in  mathematics ;  wliere 
tlie  inductions  themselves  arc  few  in  number,  and  so  obvious  and  ele- 
rmmiary,  that  they  seem  to  stand  in  no  need  of  tho  evidence  of  experi- 
ence, while  to  combine  them  so  as  lo  prove  a  given  theorem  or  solve  a 
problem,  may  call  for  tho  highest  powers  of  invention  and,  conlrivancp 
with  which  our  species  is  gined. 

If  the  identity  of  the  logical  processes  which  prove  particular  facts 
and  those  which  cstabli^h  general  scionlihc  truths,  required  any  addi- 
tional  confiimation,  it  would  bo  auiHcicnt  to  consider,  that  in  many 
branches  of  science  single  facts  have  to  be  proved,  as  well  as  princi- 
ples ;  facts  as  completely  indJWdual  aa  any  that  are  debated  in  a  court 
of  justice;  but  which  aro  proved  in  tho  same  manner  as  tho  other 
trutlis  of  the  science,  and  without  disturbing  in  any  degree  tho  homo- 
gcneity  of  ita  method.  A  remarkable  cxaraiile  of  this  is  afforded  by 
aslronnmy.  Tho  individual  facts  upon  which  that  science  grounds 
itti  most  important  deductions,  such  facts  as  the  magnitudes  of  the 
bodies  of  the  solar  system,  their  distances  from  one  another,  tlio  figure 
of  the  earth,  and  its  rotation,  are  scarcely  any  of  them  accessible  tn 
our  means  of  direct  observation  :  they  are  proved  indirectly,  by  the 


aid  of  inductions  founded  on  other  fecta  which  we  can  more  esflsly 
reach.  For  example,  the  dibtanco  of  the  moon  from  tlie  eiirth  was 
determined  by  a  verj-  circuitous  proceed.  The  share  which  direct 
obtiervntion  had  in  the  work  consisted  in  aficcrlaining,  at  oiio  and  the 
same  iusl^tit,  the  zenith  di^^lancos  of  the  moon,  as  seen  from  two 
points  vory  remote  from  one  another  on  the  earth's  surface.  The 
ascertainment  of  these  angiilar  distances  ascertained  their  supplo- 
mcnts ;  luid  siocc  the  Quglo  at  the  eailirs  ccutre  subtended  by  the 
distance  between  the  two  placca  of  observation  waa  deducible  by 
sphencal  trigonometry  from  the  latitude  and  long;itude  of  those  pincei. 
ttie  angto  at  the  moon  subtended  by  tlic  (tame  Imc  became  tlic  fourth 
angle  of  a  quadrilateral  of  whicli  the  other  iltroo  angles  were  known. 
The  four  angles  being  thus  ascertained,  and  two  sides  of  the  quadri* 
lateral  being  radii  of  the  earth ;  the  two  remaining  sides  and  the  diag- 
oniiJ,  or  in  other  words,  the  moon's  distance  from  the  two  places  of 
observation  and  from  the  centre  of  the  earth,  could  be  ascertained,  at 
least  in  terms  of  the  earth's  radius,  from  elementary  theorems  of  geom- 
etry. At  each  step  in  this  demonstration  we  take  in  a  new  inducTion, 
reprcaoMtcd,  in  the  oggrcgale  of  its  results,  by  a  general  proposition. 

Not  only  is  the  ])roce8S  by  which  an  individual  astronomical  fact 
was  thus  ascertained,  exactly  similar  to  those  by  which  the  same 
science  establishes  its  general  truths,  but  moreover  {as  we  have  shun-n 
to  be  the  case  in  all  legitimate  reasoning)  u  guneral  proposition  mt^ht 
have  been  concluded  instead  of  a  single  fact.  In  strictness,  indited, 
the  result  of  the  reasoning  tJ  a  general  proportion ;  a  theorem  re- 
tfpecting  the  distance,  not  of  tlic  moon  m  particular.Tmt  of  any  inac- 
cessible object;  showing  in  what  relation  ihat  distance  stands  to  certain 
otlier  quantities.  And  although  the  moon  is  almost  the  only  heavenly 
body  the  distance  of  which  from  tlio  earth  con  ri-ally  be  thus  ascer- 
tained, this  is  merely  owing  to  the  accidental  circumstances  of  iho 
otiicr  heavenly  bodies,  whicn  render  ihcm  incapable  of  affording  suc-h 
data  as  tlic  application  of  the  ilicorein  requires ;  for  the  theorem  itself 
is  as  tmo  of  Uiem  as  it  is  of  the  moon. 

Wo  shall  fall  into  no  error,  then,  if  in  treating  of  Induction,  we  limit 
our  attention  to  the  establishment  of  general  proptwitioiis.  The  jirin- 
ciples  and  rules  of  Induction,  as  directed  to  this  end,  are  tlie  principles 
and  rules  of  all  luductiou;  and  the  logic  of  Science  is  the  universal 
Logic,  applicable  to  all  inquiries  in  which  man  can  engage,  and  tho 
lest  of  all  the  conclusions  at  which  he  can  arrive  by  inference. 


CHAPTER  II. 

OF  IXSUCnONS  IHPROPERLV  SO  CALLEU 

i[        i  1.  LvwTCTioN*.  then,  is  that  operation  of  the  rainJ,  by  whti-h  we  in- 

f*     for  that  what  we  know  to  bo  true  in  a  particular  cuao  or  cases,  will  bo 

true  in  all  cases  which  resemble  the  former  in  certain   assignable 

respects.     In  other  words,  Ii^ductkm  i3.tho  process  by  which  we  nm- 

"  nluue  that  what  la  true  of  certain  individuals  of  a  clasfl  is  R*ue  of  the 
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whole  class,  or  tliai  what  is  n-iie  ai  ccitain  times  will  bo  true  undec    ^ 
Eun  1  lar  crrcu m 'itances  at  all  times. 

This  definition  excludes  from  the  meaning  of  the  terra  Inductiou, 
rarious  logical  oj^erdtioos,  to  wiiich  it  is  not  unusual  to  apply  that 
name. 

induction,  as  above  defined,  is  a  process  of  inference ;  it  proceeds 
from  the  known  to  the  unknown  ;  and  any  operation  invohnng  no  in 
(brcnce,  any  process  in  which  what  seems  the  conclusion  is  no  wider 
than  the  premisses  from  which  it  is  dra\m,  does  not  fall  witliin  the 
moanini^  of  the  terra.  Yet  in  the  common  hooks  of  Logic  wc  find 
this  laid  down  as  the  most  pcriect,  indeed  the  only  quite  ptrfoct,  form 
of  induction.  In  tlii>:*e  books,  every  process  which  sets  out  from  a 
less  general  and  terminates  in  a  more  general  expression— which  ad- 
mits uf  beinu^  stated  in  iho  form,  "  This  and  that  A  are  5,  therefore 
every  A  is  H" — i*  callwl  an  induction,  whether  anything  bo  really 
concltided  or  not ;  and  the  inilnction  is  a.s?crted  to  be  not  perfect,  un- 
less every  single  individual  of  ihc  class  A  is  included  in  the  antecedent, 
or  premiss :  that  is,  unless  what  we  allirm  of  ihc  class,  has  already 
been  ascertained  to  he  true  of  every  individual  in  it,  so  that  the 
iioniinal  conclusion  is  not  really  a  conclusion,  hul  a  mere  reassortion 
of  the  prcraiiWfs.  If  we  were  to  say,  All  the  jilunels  shine  by  the 
«un's  hyht,  from  observation  of  each  sepwratc  planet,  or  All  the 
Apostles  were  Jews,  because  this  is  tnic  of  Peter,  Paul,  John,  and 
every  otlici  apostle — these,  and  such  as  these,  would,  in  the  phrase- 
olojry  in  c|uostion,  bo  called  perfect,  and  the  only  perfect,  Inductions. 
This,  liowevor.  is  a  totally  dllTirrent  kintl  uf  induction  from  ours;  it  in 
__«5t_i"f4'n'iii:'/,JVfflrP  f'"-^^  in/.wn  i/i  fm-ia  wmL-iii^^-i]  but,  ajncfo  shoTt-  .'\ 
hand  re^slration  of  fnrts  known.  The  two  simuint^  arguments, 
wTuch"\vc  havcquolc'drafc  hot  |^ner;ilizatioiui ;  the  pn^positions  pur- 
porting to  bo  conclusions  from  them,  are  not  really  general  proposi. 
lions.  A  general  proposition  is  one  in  which  the  predicate  is  affirracti 
or  denied  of  an  imlimited  number  of  individuals ;  namely,  all,  whelhei 
few  or  many,  existing  or  capable  of  existing,  which  pirssess  the  prop- 
erties connoted  by  the  subject  of  the  proposition.  "All  men  are  mor- 
tal" docs  not  mean  all  now  living,  but  all  men  past,  present,  and  to 
come.  When  the  signification  uf  the  tertp  is  limited  so  as  to  render  it 
a  namo  ntrt  for  any  and  every  individual  falling  under  a  certain  gen- 
end  description,  but  only  for  each  of  a  number  of  individuals  desig- 
nated as  such,  and  as  it  were  counted  off  individually,  the  proposition, 
though  ic  may  be  general  in  its  language,  is  no  general  in-oposition, 
but  merely  that  number  of  singular  propositions,  written  in  an 
abridged  character.  The  operation  may  be  very  useful,  as  most 
forma  of  abriilgeil  notation  are  ;  hut  it  is  no  part  of  the  iiiveriti^iion 
of  truth,  tKough  often  t>enring  an  impuitimt  part  in  llio  jweparatiun  of 
the  materials  tor  that  investigation. 

^  2.  A  second  process  which  ret|uirefi  to  be  distinguisho<l  from 
Induction,  ia  one  to  which  matlierauticians  sometimes  give  that  name: 
and  which  so  far  resembles  Induction  properly  so  called,  tliat  the 
proportitions  it  loails  to  are  really  general  propositions.  For  example, 
when  we  have  proved,  with  respect  to  the  circle,  that  a  straicht  lino 
catmot  meet  it  in  more  than  two  points,  and  when  the  same  thmg  ha« 
been  aur-ceasirely  proved  of  tho  ellipse,  the  parabola,  and  the  hyper- 
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Oola,  it  may  be  Inid  don'n  as  un  universal  propcity  of  the  seel  ooa  tii-' 
tlie  cone,  in  this  example  there  is  no  induction,  because  there  is  no 
uiicrcncc :  the  conclugion  is  a  mere  summtug  up  of  what  wus  aborted 
in  the  various  propodiilotlS  ffAIQ  Wtltch  It  lu  (lrB.>vii.  A  caae  somewhat, 
thiiupft)  not  ttltoeeiher,  similar,  is  ihe  piioof  of  a  geometrical  theorem 
by  mnans  pf  a  diagram.  Whether  tlic  diagram  be  on  paper  or  only 
in  the  inmginatian,  tlie  demonstnition  (as  we  formerly  observed*)  does 
not  prove  directly  the  general  iheoi-em ;  it  proves  only  that  the  con- 
dosion,  which  the  iheurem  aaserta  generally,  is  true  of  the  particular 
triangle  or  circle  exhibited  in  tlie  diugram :  but  since  wo  perceive  that 
in  the  sume  way  in  which  we  have  proved  it  of  that  circle,  it  might 
also  be  proved  of  any  other  circle,  wo  gatlier  up  into  one  general 
expression  all  the  singular  propositions  susceptible  of  being  thus 
proved,  and  embody  thcra  in  an  universal  proposition.  Having  shown 
that  the  three  angles  of  tltc  tnanglo  ABC  are  together  cquaJ  to  two 
right  angles,  we  conclude  that  this  is  true  of  every  other  triangle,  not 
because  it  is  true  of  A  B  C,  but  for  the  same  reason  which  proved  it 
to  lie  true  of  A  BC.  If  this  were  lo  be  called  Induction,  an  appro- 
priate name  for  it  would  be,  Induction  by  parity  of  reasoning.  But 
the  term  cannot  properly  Injlong  to  it ;  the  characteristic  quality  of 
Induction  is  wonting,  since  tlie  truth  obt-tiined,  though  really  general, 
is  not  believed  on  the  evidence  of  pHrticular  instimces.  We  do  not 
conclude  that  all  triangles  have  the  property  because  some  triangles 
have,  but  from  the  ulterior  Jemonstraiive  evidence  which  was  the 
ground  of  our  conviction  in  the  particular  iuslances. 

There  are  neverthcloBS,  in  mathematics,  some  examples  of  so-called 
induction,  in  which  the  conclusion  docs  bear  the  appearance  of  a 
generalization  grounded  upon  some  of  the  particular  cases  included 
in  it  A  mathematician,  when  he  has  calculated  a  sufficient  number 
of  tlie  terms  of  an  algebraical  or  arithmetical  series  to  have  ascer- 
tained what  is  called  the  faw  of  the  series,  does  not  hesitate  to  fill  up 
any  number  of  the  succeeding  terms  without  repeating  the  calculations. 
But  I  apprehend  he  only  does  so  when  it  is  apparent  from  it  ^»-iori 
considerations  (which  might  be  exhibited  in  the  form  of  demonstration) 
that  the  mode  of  formation  of  the  subsequent  tcrmti.  each  from  that 
which  preceded  it,  must  be  similar  to  the  formation  of  the  terms  which 
have  been  already  calculated.  And  when  the  attempt  hos  been 
hazarded  without  the  sanction  of  such  general  consitlcralious,  there 
are  instances  upon  record  in  which  it  has  led  lo  false  results. 

It  is  said  that  Ncwrnn  discovered  the  binomial  theorem  by  induc- 
tion ;  by  raising  a  binomial  successively  lo  a  certain  number  of  powers, 
and  comparing  those  powers  with  one  another  until  be  detected  the 
relation  in  which  the  algebraic  formula  of  each  power  stands  to  the 
exponent  of  that  power,  and  to  the  two  terms  of  the  binomlfil.  The 
fact  is  not  improbable :  but  a  mind  like  NcMlon's,  which  seemed  to 
arrive  /wr  saltum  at  principles  and  c<mclu5ions  thot  ordinary  mathe- 
maticians only  reached  by  a  succestsion  of  steps,  certainly  could  not 
have  performed  the  comparison  in  question  without  being  led  by  it  to 
the  a  priori  ground  of  the  law  ;  since  any  one  who  understands  suf- 
ficiently the  nature  of  multiplioaiion  to  vouture  upon  multiplying 
several  lines  of  figures  or  sj-mbols  at  one  operation,  cannot  but  perceive 

•  Supra,  p.  1?7»  129. 


d^ 


TNDVCTIOKS   IMPRuPBKLY    SO   CALLED. 


177 


that  in  raising  a  binomial  to  a  power,  tlio  coofficionts  must  depend 
upon  ilie  laws  of  pomiutatiun  and  combination :  and  as  soon  as  tbid  is 
rococTiizeil,  the  tlioorem  is  demoimlraled.  Indeed,  when  once  it  waa 
aecn  t^at  the  law  prevailed  in  a  few  of  ihe  lower  powers,  its  identity 
with  the  law  of  pennutuiioii  would  at  once  stig^eHt  the  con  a  id  orations 
wliich  prove  it  to  obtain  universally.  Kven,  lliereforc,  such  cases  as 
the^e,  are  but  examples  of  what  I  have  callnd  induction  by  purity  ul' 
reasoning,  that  is,  not  really  induction,  because  not  involving  any  iufci- 
ence  of  a  general  proposition  from  particular  iustauced.* 

§  3.  There  remains  a  third  improper  use  of  the  term  Inducliuu, 
which  it  ia  of  real  importance  to  clear  up,  bb-cuuse  the  theorj'  of 
induction  has  been,  tu  no  ordinary  degree,  confused  by  it,  and  becuuee 
llie  confusion  is  exempllHcd  in  the  most  recent  and  most  elaborate 
treatise  on  the  inductive  philosophy  which  exists  in  our  language. 
The  error  in  question  is  that  of  conibunding  a  mere  description  of  a 
6et  of  observed  phenomena,  with  an  induction  from  them. 

Suppose  that  a  phenomenon  consists  of  parts,  and  thot  these  part^i 
ore  only  capable  of  being  observed  separately,  and  as  it  were  jnece- 
meal.  When  the  observations  have  been  made,  there  is  a  convenience 
(amounting  for  many  pui-poses  to  a  necessity)  in  olTOining  a  repretten- 
tat  ion  ol'  tlie  phenomenon  as  a  whole,  by  combining,  or,  as  we  may 
say,  piecing  these  detached  fragments  together.  A  navigator  sailing 
in  the  midst  ot'lhe  ocean  discovers  land  :  he  cainiot  at  firat,  or  )>y  any 
one  observation,  determine  whether  it  is  a  continent  or  an  island  ;  but 
be  coasts  along  it,  and  aller  a  tevv  days,  finds  himself  to  have  sailer! 
completely  round  it :  lie  then  pronounces  it  an  island.  Now  there 
was  no  particular  lime  or  place  of  observation  at  wliich  ho  could  per- 
ceive that  this  land  wtis  entirely  surrounded  by  water:  ho  aaoertanied 
the  fact  by  a  succession  of  partial  observations,  and  then  selected  ft  / 

general  expression  which  summed  up^  in  two  or  three  words  th^wlinlo 
of  what  he  so  obsened.  But  Xa  lliero  anything  oT  the  nature  of  an 
induction  in  this  process  ?  Did  be  infer  anything  that  hotl  not  been 
observed,  from  something  else  which  hadi  Certainly  not.  That  the 
land  m  question  is  an  island,  is  not  an  inference  from  tlic  partial  facts 
which  the  navigator  J^aw  iu  tlie  course  of  his  circumnavigation;  it  is 
the  facts  ihenaselvcs  ;  it  is  a  suiqcnory  of  those  fects ;  the  description  of 
a  complex  fact,  to  which  Ihose  aimplor  ones  are  as  tW  parts  of  a  whole. 

Now  lliero  is  no  ditference  in  kind  between  this  simple  operation, 
and  that  bv  wliicli  Kepler  ascertained  the  nature  of  the  planetary 
orbits:  and  Kepler's  operation,  all  at  Icaat  that  waa  characteristic  in 
it,  was  nut  more  an  inductive  act  than  that  of  our  supposed  navi^ntor. 

Tlio  object  of  Kepler  waa  to  determine  the  real  path  described  by 
each  of  the  planets,  cnrlet  us  say  the  planet  Mara  (fur  it  vras  of  that 
body  that  bo  first  eslabliflhcd  two  ot  the  three  great  astronomical 
truths  which  boar  his  name).  To  do  this  there  was  no  other  mode 
than  that  of  direct  obscn-ation  :  and  all  which  obsorvation  could  do 
was  to  ascertain  a  great  number  of  Ihe  successive  places  of  tha  planet; 
or  rather,  of  its  apparent  places.  That  the  planet  occupied  sucf'css- 
ively  all  these  positions,  or  at  all  events,  positions  wliich  produced  the 

*  T  Hin  happy  to  be  able  to  refer,  in  ronfinnatlon  or  thia  riew  or  what  is  cilteil  imluction 
in  msthumalics,  to  the  higlirsL  Ennlinh  miithority  on  the  philosophy  of  algahn,  Mr.  Pea- 
cock.    Seo  I'll.  107-8  of  hia  profounil  Trtmtiit  tm  Algebra. 
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Bame  impressions  rm  the  eye,  aiul  ttiat  it  passed  from  one  of  these  to 
anutlier  insenarbly,  auil  wiiliout  nuy  apparent  bread)  of  continuity ; 
thiw  inucb  the  senses,  with  thu  aiil  of  ibe  propiir  instnimcnts,  comd 
ascennin.  What  Kepler  dltl  more  ihan  iliis,  was  to  find  what  sort  of 
a  curve  these  diflurent  poiniJt  would  make,  »uj)pi^sing  (hem  to  be  all 
joined  together.  He  cxrire«»cd  the  whole  sencs  of  llie  obser\'ed 
places  of  Mars  by  what  Mr.  Who  well  calls  the  gunoml  ct>nccpiion  of 
an  elliptic.  This  operation  was  far  frnm  bcin;^  an  easy  as  tliat  uf  the 
naviifator  who  exprosacd  the  series  of  his  ubservuiioiia  on  successive 
jiuiuts  of  llie  coast  by  fhe  general  cimcepiion  of  an  island.  Hut  it  is 
the  very  same  sort  of  operation ;  and  if  the  one  is  not  au  inducUou  but 
a  description,  this  must  also  be  true  of  the  other. 

To  avoid  misapprehension,  wo  must  remark  that  Kepler,  in  ouu 
respect,  perfijnned  a  real  act  of  induction;  namely,  in  concIu(lin}r  that 
because  the  observed  places  of  Mars  were  correctly  represented  by 
points  in  an  imap^nary  cllipso,  therefore  Mars  would  continue  lo  re- 
volve in  that  game  ellipse ;  and  even  in  concluding  that  tJie  position  of 
the  planet  during  the  time  whirh  intervened  between  two  obaerva 
tions.  must  liave  coincided  with  the  intcrmediuTo  points  of  the  curve. 
But  this  really  inductive  operation  retpiires  to  l>o  carefully  distin 
guished  fixtm  the  tncre  net  of  brinpn^  die  facts  actually  ohsened 
under  a  general  description*  So  distinct  are  these  two  operations, 
that  the  one  might  have  been  performed  without  the  other.  Men 
might  and  did  make  correct  inductions  concerning-  the  heavenly  mo- 
tions, before  they  liail  obtained  onrrect  general  d&*cri]}tion8  of  them. 
It  was  known  that  the  planets  always  moved  in  tliu  same  paths,  lonj; 
before  it  had  been  ascertained  that  those  paths  were  ellijises.  Men 
early  remarked  that  the  same  set  of  apparent  positions  relunied  pe- 
riodically. WHien  they  obtained  a  new  description  of  the  phenomenon, 
they  did  not  necessarily  make  any  further  induction,  nor  (which  is  xhit 
true  test  of  a  new  general  truth)  add  anything  to  the  power  of  predic- 
tion which  they  already  poBsesscd. 

§  4.  The  descriptive  operation  which  enables  a  number  of  details  lu 
be  summed  up  in  a  single  proposition,  Mr.  Whewell,  by  an  aplly- 
choson  expression,  has  termed  the  Colligntion  of  Facts .•  In  most  oi 
his  obsorvulions  concerning  that  mental  iirocess  I  fully  agree,  and 
would  gladly  transfer  all  that  portion  of  hi»  book  into  my  own  pages. 
I  only  think  hira  mistaken  in  sctring  up  thw  kind  of  operation,  which 
according  to  tlieold  and  received  meaning  of  the  lenn  is  not  indiicrion 
nt  all,  as  the  type  of  induction  gcnemlly  ;  and  laying  down,  ihrotighnut 
his  work,  aa  principles  of  induction,  the  principh^s  of  mere  eulligiitinn, 

Mr.  WTicwell  niitintain-s  that  the  general  proposition  which  binds 
together  (he  particuliir  facts  and  mnkew  them,  as  it  were,  one  f»»cl,  ia 
not  the  mere  sum  of  those  farL-*,  but  something  more,  since  there  is 
introduced  a  conception  of  the  mind,  whiuli  did  not  exist  in  the  fads 
themselves.  "The  portirtdur  facts," says  he.f  "are  not  merely  brtmght 
togeihcr,  but  there  is  a  new  element  added  lo  the  combinatiun  by  the 

'   very  act  of  thought  by  which  tliey  are  combined When  the  Gieeks, 

after  long  ol«e^^■ing  the  motions  of  the  planets,  saw  that  these  motions 
might  he  rightly  considered  as  produced  by  the  motion  of  one  wtrnl 


•  Phii0ttfh$  of  tht  Induciit*  Scmoa,  ii.,  SI3,  214. 
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revohnng  in  Oits  inside  of  anolhcr  wheel,  these  wheels  were  creations 
of  their  luinds,  aJded  to  the  facts  which  ihey  perceived  by  sense. 
And  even  if  ibe  whcla  yverQ  no  longer  eupp^isca  to  be  roalerial,  but 
were  reduced  to  mere  geometrical  Kpheres  or  circles,  they  were  not 
the  less  products  of  the  mind  alone — somtiLhing  additional  lo  the  facts 
observed.  Tlie  game  is  the  cn^^e  in  all  other  diecoveries.  The  facts 
are  known,  but  they  arc  insulated  and  unconnected,  till  tlic  diftcoveixir 
supplies  from  his  own  store  a  principle  of  connexion.  The  pearls  are 
there,  but  they  will  not  hung  together  till  some  one  provides  the  string." 

That  a  conception  of  the  mind  is  introduced  is  indeed  most  certain, 
and  Mr.  Whewell  has  rightly  stated  elsewhere,  that  lo  hit  upon  the 
right  conception  is  of^en  a  far  more  difficiiU,  and  more  nierilorious 
achievement,  than  to  prove  its  applicability  when  obtained.  But  ft 
conception  implies,  and  corresponds  to,  something  conceived ;  and 
ulthough  the  conception  it.self  is  not  in  the  facts,  but  in  onr  mind,  il 
must  be  a  conception  of  somotliing  which  really  is  in  the  facts,  some 
property  which  they  actually  possess,  and  which  they  would  manifest 
to  our  senses,  if  our  senses  were  able  lo  take  cognizance  of  ilieni.  If, 
for  instaticc,  the  planet  left  behind  it  in  space  a  visible  track,  and  if  the 
observer  were  in  a  fixed  position  at  such  a  distance  above  the  plane  of 
the  orbit  as  would  enable  him  to  sco  the  wiiolc  of  it  at  once,  ho  would 
see  it  to  be  an  ellipse ;  and  if  gifted  with  appropriate  instruments,  and 
powers  of  locomotion,  ho  could  prove  it  to  dc  such  by  measuring  its 
different  dimensions.  These  things  are  indeed  impossible  to  us,  but 
not  impossible  in  themselves;  if  they  were  so,  Kepler's  law  could  not 
bo  true. 

Subject  to  ihe  indispensable  ctmdition  which  has  jnst  been  stated,  I 
cannot  perceive  llial  the  part  which  conceptions  have  in  the  operation 
>f  studying  facts,  has  ever  been  overlooked  or  undervalued  as  Mr.  Whe- 
well 'supp<^)8es  it  has.  No  ono  ever  disputed  that  in  order  to  rea'fon 
about  anything  we  must  have  a  conception  of  it;  or  that  when  we 
include  a  multitude  of  things  under  a  general  expression,  there  is 
implied  in  the  expression  a  cuncepticm  of  something  common  to  those 
things.  But  it  by  no  means  fallows  that  the  conception  is  necessarily 
pro-existent,  or  constructed  by  the  mind  out  of  its  own  materials.  If 
the  facts  arc  rightly  classed  under  the  conception,  it  is  because  there 
is  in  the  facts  themselves  something  of  whic-h  the  conception  is  itself  a 
copy;  and  which  if  we  cannot  directly  perceive,  it  is  Dccause  of  the 
limited  power  of  our  organs,  and  not  because  the  thing  itself  is  not 
there.  The  conceptiim  itself  is  often  obtained  by  abstraction  from  the 
very  facts  which,  in  Mr.  Whcwcll's  language,  it  is  aflcnvards  called  in 
to  coiniect.  This,  Mr.  WhcwcU  himself  admits,  when  he  ohKen-ea, 
(which  ho  does  on  several  occasions.)  how  great  a  service  would  lie  ren- 
dered to  the  science  of  physiology  by  the  philosopher  "  who  should 
establish  a  precise,  tenable,  and  consistent  conception  of  life."*  Such 
a  conception  can  only  be  abt«tracrcd  from  the  phenomena  of  life  itself; 
from  the  very  facLs  which  it  is  put  in  requisition  to  connect.  In  other 
cases  (no  doubt)  instead  of  collecting  the  conception  from  the  very 
phenomena  which  wo  are  attempting  to  colligate,  wo  select  it  frotn 
amonp  those  which  have  been  previously  collected  by  abstraction  fi-ora 
other  facts.     In  the  instance  of  Kepler's  laws,  the  latter  was  the  case. 


«  PkUoa^hy  of  Ike  Indmclivt  Scknett,  vol  ii.,  p.  173. 
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The  facts  being  out  of  tlio  reach  of  being  obsen'cd,  in  any  sach  man- 
ner as  would  have  enabled  the  sensoa  to  identify  divectly  the  path  o( 
the  jilancl,  the  conception  re«|uiKice  for  framing  a  general  dcrscriptiun 
of  that  path  could  not  bo  collected  by  abstraction  from  tbe'obaer\'aliouu 
ihemaclvos ;  the  mind  had  to  supply  hypothetically,  from  among  the 
conceptions  it  had  obtained  from  other  poi-lionA  of  its  experience,  some 
one  which  would  correctly  represent  the  series  of  the  obaerved  facts. 
It  had  to  frame  a  supposition  respecting  the  general  course  of  the  phe- 
nomenon, and  a&k  ileelf.  If  this  be  the  general  descripliun,  what  will 
the  details  be  t  and  then  compare  these  with  the  details  actually 
observed.  If  thoy  agreed,  the  hypolheflis  would  serve  for  a  descrip- 
tion of  the  idienomenon:  if  not,  it  was  nt^cessarily  nbaitdtined.  and 
another  tried.  It  is  such  a  case  as  this  which  givrs  color  to  the  doc- 
trine thnt  the  mind,  in  framing  the  descriptions,  adds  something  of  ita 
own  which  it  docs  not  find  in  the  facts. 

Vet  it  is  a  fact,  surely,  that  the  planet  does  describe  an  ellipse;  and 
a  fact  which  wo  could  see,  if  we  had  adequate  \T8ual  organs  and  a 
euituble  position.  Xot  having  the^e  advantages,  but  possei^^ing  the 
conception  of  an  ellipse,  or  (to  express  the  meaning  in  lew  technical 
longnngc)  knowing  what  an  ellipse  was,  Kepler  tried  whctlicr  the  ob 
(lerved  places  of  the  planet  were  consistent  with  fiuch  a  path.  Ho 
found  they  were  so;  and  ho,  consequently,  asserted  as  a  fact  that  the 
planet  moved  in  an  oUipMi.  But  this  fact,  which  Kepler  did  not  add 
to,  but  found  in,  the  tnolions  of  the  planet,  namely,  that  it  occupied  in 
successiou  the  various  points  in  the  circumference  of  a  given  ellipse, 
was  the  very  fact,  the  separate  part.s  of  which  had  been  separately  ob- 
served ;  it  was  the  sum  of  the  different  obsen'ations.  It  superadded 
nothing  to  the  particular  facta  which  it  served  to  bind  together:  ex- 
cept, iiidood,  tho  knowledge  that  a  resemblance  existed  between  the 
planetary  orbit  and  other  ellipses ;  an  accession  the  naltire  and  amount 
of  which  will  be  fully  considered  hereafter.* 

Having  stated  this  fundamental  diflerence  between  my  views  and 
those  of  Mr.  Wlicwcll,  I  must  add,  thnt  his  account  of  the  manner  in 
which  a  conception  is  selected,  suitable  to  express  the  facts,  appears 
to  me  perfectly  juat.  Tho  experience  of  all  thinkers  will,  I  believe, 
testify  that  the  process  is  tentative ;  that  it  consists  of  a  succession  of 
guesses ;  muny  being  rejected,  until  one  at  last  occmis  iit  to  be  chosen, 
\Vo  know  fmm  Kepler  himself  that  betbre  hitting  upon  tho  "concep- 
tion" of  an  ellipse,  he  tried  nineteen  other  imaginary  paths,  which, 
finding  them  inconsiatent  \vith  the  observations,  he  was  obliged  to  re- 
ject. But  as  Mr.  Whewell  truly  says,  tho  snccessftil  h\-pothosi5 
although  a  guess,  ought  not  to  bo  called  a  lucky,  but  a  t^kiUful  gueas. 
Tho  guesses  which  serve  to  give  mental  unity  and  wholeness  lo  a 
chaoB  of  scattered  particulars,  are  accidents  which  occur  lo  no  mind« 
but  those  abounding  in  knowledge  and  disciplined  in  scientific  combi- 
nations. 

How  for  this  tentative  method,  so  indipcnsablo  as  a  means  to  the  col 
ligation  of  facts  for  purposes  of  description,  admits  of  application  to 
induction  itself,  and  what  functions  belong  to  it  in  that  dopartznent, 
will  be  considered  in  the  chapter  of  the  present  Book  which  relatoa  «o 
Hypotheses.     On  the  present  occasion  we  have  chiefly  to  distinguish 

*  Vl(l«  tofra,  book  iv.,  ch.  1. 
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lliis  process  of  colligation  from  Induction  properly  so  railed:  and  (hat 
the  dUtinction  may  be  raado  clearer,  it  is  well  to  advert  to  a  curious 
and  interesting  remark  of  Mr.  Whewell,  which  ia  as  strikingly  true  of 
the  ionn«r  operaliou,  aw  it  ia  unecjuivocally  false  of  the  latter. 

lu  lUirurcnt  staged  of  tl»e  progroBS  of  knowledge,  jdiilosoplicrs  li:ive 
employed,  for  the  coUigalloii  of  the  H»mo  order  of  facts.  dinVrent  con- 
ceptions. The  early  and  rude  obitervnlioTis  of  the  heavenly  bodies,  in 
nrliich  minute  jireciaion  was  neither  att;uncd  nor  sought,  presented  no- 
thing inconsistent  ivith  the  representation  of  the  path  of  a  planet  as  au 
exact  circle,  having  the  earth  tor  its  centre.  As  obsen'ations  increased 
in  accuracy,  and  facts  were  disclosed  which  were  not  reconcilable 
ivith  chiB  simple  supposition,  for  the  rolligaTt<in  of  those  additional 
faciii,  the  supposition  was  varied  ;  and  varied  agtiin  and  again  as  facts 
became  more  numerous  and  precise.  The  earth  ^vaa  removed  from 
the  centre  to  some  other  point  within  the  rirele  ;  the  planet  was  sup- 
posed to  revolve  in  a  smaller  circle  called  an  epicycle,  round  an  im- 
aginary point  which  revolved  in  a  circle  round  the  caitli :  in  proportion 
as  ohser^'ation  elicited  fresh  facts  contradictory  to  lliese  rcnresenlations, 
other  epicycles  and  other  eccentric*  were  added,  prrpdncui^  additional 
complication;  until  at  hat  Kepler  Rwept  all  these  circles  away,  and 
suKstitutod  the  conception  of  an  exact  ellipse.  Even  this  ).<<  found  not 
to  represent  with  complete  correctness  the  arcnrate  observations  of 
the  present  day,  which  disclose  many  slij^ht  deviations  from  an  orbit 
exactly  elliptical.  Now  Mr.  Whewcll  has  remarked  that  these  buc- 
cesftivo  general  expre«sions,  though  apparently  so  conflicting,  were  all 
correct :  they  all  answered  the  purjinse  of  coUijjaiion  :  they  all  enabled 
the  mind  to  represent  to  itself  with  facility,  and  by  a  Rimullaneoiis 
glance,  the  whole  hotly  of  facts  at  that  lime  ascertained;  each  in  its 
turn  served  as  a  correct  dcscriptioa  of  the  phenomena,  so  far  as  the 
scuaos  had  up  to  tliat  time  taken  cognizance  of  them.  If  a  necessity 
afterwards  arose  for  discarding  one  of  these  general  deacriptiotia  of 
the  planet's  orbit,  and  framing  a  different  imaginary  line,  by  which  to 
express  the  series  of  obscn'od  positions,  it  was  beraiLse  a  number  of 
now  facts  had  now  been  added,  which  it  was  ncccssarj'  to  combine 
mth  the  old  farts  into  one  cc^ncral  dciicriplion.  Bnt  this  did  not  nfTect 
the  correctness  of  the  former  cxprcasion,  considered  as  u  general  state- 
ment of  the  only  facts  winch  it  was  intended  to  represent.  And  so 
true  is  thl.'«,  tliat.  as  is  well  remarked  by  M.  Comle,  thewo  ancient  gen- 
eralizations, even  iho  rudest  and  most  imperfect  of  them,  that  of  uni- 
form movemonl  in  n  circle,  are  bo  far  from  being  entirely  false,  that 
thoy  are  even  now  habitually  employed  by  astronomers  when  only  n 
.  rough  approximation  to  correctness  is  required,  "  L'astronomie  mo- 
dcrne,  on  detruisant  sans  retour  Ics  hypothftscs  primitives,  envisagees 
comme  lois  reelles  du  monde,  a  soigneusement  maintenu  leur  vaJeur 
positive  et  permanente,  la  propricto  de  repr^senter  commodt'ment  le« 
ph^nom^nes  quand  il  s'agit  d'une  promii^ro  ebauchc.  Nos  ressourccs 
a  cet  egard  sont  memo  hien  plus  ctcndues,  precift^roent  a  cause  (^wc 
nous  ne  nous  fuiaons  aucunc  illusion  sur  la  rcolito  dca  hypotheses;  ce 
qui  noun  perraet  d*employer  sans  scrupule,  en  chaque  cas,  celle  que 
nous  jugcons  la  plus  avantageuso.*'* 

Iklr.  Whewell  s  remark,  therefore,  is  as  just  as  it  is  interesting.    Su» 
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cesriMLj|MWnioni!i  fur  tbe  colligati)D  of  observed  fucts,  or.  in  otber 
wor^^MR^Hnvc  d(.'t<cnjitioiLS  of  u  {ilieanmeDuu  ua  a  wliolt%  which  ha« 
beni  observed  uuly  in  piuus,  may,  th:)ugh  ciniUuiiug.  b«  nil  currect  aa 
for  as  they  go.  Bui  it  would  auixily  be  absurd  lu  uMii-tt  (his  uf  con- 
acting  inducliuQS. 

The  philosophic  study  of  &et3  niny  be  undertakcb  lor  three  difV 
fereut  purpose:^:  lite  »implc  dt-schptiun  uC  the  Ibctft;  their  exptanu- 
tiuii ;  or  tueir  prediction  :  XDcainug  by  predictiuti.  the  detcnniQaiion 
ui*  the  conditioDH  under  which  eimilur  lacts  may  bo  expected  again  to 
occur.  To  the  fin<t  ot'  these  three  opcraliona  the  name  of  InducliuQ 
does  nuA  properly  bcloog:  to  the  other  two  it  doc«.  Now,  Mr. 
WhcwcH's  owervution  is  true  of  the  first  alone.  Con«dered  as  a 
mere  do&cription,  the  circular  llieury  of  the  heavenly  motions  repre- 
sents perfectly  well  their  general  features;  and  by  adding  epicycleft 
u-ithout  limits  lhet»e  uiotiuus,  uvt-u  us  uiiw  known  to  ua,  mi^hr  be 
expressed  with  any  degree  of  accuracy  that  might  be  rec|utred.  The 
only  real  twlvantugc  uf  the  clli])tical  thoury,  as  u  vavrv  det^cnptioQ^ 
would  be  its  ttimplicily,  and  Llie  couac^uent  facility  of  conceiving  i( 
and  rea&ouin^  ubuut  it :  fur  it  \^uuld  nut  really  be  more  true  than  the 
other.  Different  deocriptioua,  theruture,  may  be  all  true  :  but  not, 
surely,  difl'ereut  vxplunatiund.  I'he  duf-triue  (hat  the  lie^ieuly  bodic* 
niovod  by  a  virtue  inherent  in  their  celestial  nature;  the  ductriue  th:it 
they  were  moved  by  impact,  (which  led  to  the  hypolheeis  of  vortices 
as  the  only  inipcUine  force  capable  of  whirling  bodies  in  circlet*.)  am\ 
llio  Newtonian  doctrine,  ihat  they  are  moved  by  the  cotnpirHiiiou  uf  a 
centripetal  with  an  original  projectile  force;  all  thctte  are  explaiiu- 
tiuuif,  collected  by  real  inductinu  from  supposed  parallel  cases ;  and 
lliey  were  all  successively  received  by  philosophers,  as  scientific 
Irullis  on  tbe  subject  uf  the  heavuidy  budies.  Can  it  bo  said  of 
the^e,  as  we  &aid  of  the  diilcretil  de?criptious,  that  ibey  are  all  true 
w  far  aft  they  go  I  Is  it  not  clear  llial  oue  only  con  be  true  in  any 
degree,  and  tlie  other  two  luiui  he  altogether  fal^e  ?  S<>  much  fur 
explanations:  let  us  now  compare  diHercnl  predictions:  the  first, 
tliat  eclipses  will  occur  whenever  one  planet  or  fiatelliie  is  so  situated 
as  to  ca5t  its  shadow  upon  another ;  the  second,  tliat  they  will  oc-cur 
whenever  some  great  caJjunily  i»  impi:-nding  over  mankind.  Do 
tbcse  two  doctrine,'*  only  difl'er  in  the  degree  of  their  truth,  as  ex- 
prestftng  real  facts  with  unei]ual  degrees  oC  accurncy  T  Assxircdly 
the  one  is  true,  and  (he  uilirr  nbsolu(cly  Jalso. 

lu  every  way,  thei^'fore,  it  is  evident  thai  when  Mr.  Whewell 
explains  indu<'tiou  as  the  colligation  of  tiicts  by  means  of  nppix>- 
pnale  conceptions,  thai  is,  rofirfptioiiR  which  will  rccdly  expi-ess 
ihi-m,  he  confounds  mere   fJ  of  the  observed  fuels  witli  in- 

fercnre  from  thoiso  facts,  hik  u.i  the  latter  what  is  a  char- 

acteristic property  of  (he  former. 

There  w,  huwevcr,  bctw*.-cn  Colligation  and  Induction,  a  real 
currelatiou,  wliicli  it  is  inipunont  to  conceive  concclly.  Colligation 
is  not  always  indut-tion;  but  induction  is  always  colligstion.  The 
Bssertion  that  the  planets  nuive  in  ellipses,  wiu  but  a  mode  of  rep- 
resenting obHtTi  vcd  facts  ;  it  was  but  a  colUguiiun  ;  while  the  owertion 
thnt  they  arc  drawn,  or  tend,  tittvords  the  sun.  was  the  statemenl 
of  n  new  fact,  infencd  by  induction.  But  the  induction,  nncu  made, 
accomplishes  the  purpuHcs  of  culli){ation  likewisio.     It  brings  the  some 
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&cts,  wbich  Kepler  Imd  connected  by  his  conception  of  an  ellipse. 
under  the  additional  conception  of  IwxIieH  acted  upon  by  a  coniral 
fovee,  and  Mcrvos  therefore  un  a  new  bond  of  connexion  for  those 
facta ;  a  new  principle  for  tjicir  classification. 

Moreovef",  that  g«ucral  duscriplion,  which  ia  improperly  confounded  I 
with  induction,  is  nevertheless  a  necessary  preporation  for  induction;/ 
no  less   necessary  than  correct  observation  ot"  the  tiicts  iheirwclvos.' 
Without  the  previous  colligation  of  detaclivd  observations  by  means 
of  one  general  conception,  we  could  never  havia  obtained  any  basis  for 
an  induction,  except  lu  ibe  case  of  phenomena  of  very  limited  compass. 
We  sliouhl  not  lie  able  to  aflirm  any  predicate^^i  at  alt,  of  a  ctubject  in- 
capable of  Iwiing-  observed  otherwise  than  piecemeal :  much  less  cr>uld 
wo  extend  those  predicates  by  induction  to  other  similar  subjects. 
Indncnon.  therefore,  always  presupposes,  not  only  that  tlip  necessary! 
observations  are  made  with  the  necessary  accuracy,  but  also  that  thoj 
results  of  these  observations   ore.  ik;  far   as  practicable,  connected  [ 
together  by  t^cneral  descriptions,  enabling  the  mind  to  represent  to  | 
itjtelf  as  wholes  whatever  phenomena  are  capable  of  being  so  rep- 1 
resented. 

To  suppose,  hr»wever,  that  nothin;^  more  is  required  from  the  concep-l ; 
tion  than  that  it  shall  scn-fl  to  connect  the  obscn'ations,  would  be  to)' 
substitute    hypothesis    for   theory   and    imog^lnation  for   proof      The 
conncctin.Q^  link  must  l>o  some  character  which  really  exhts  in  the  facta  j 
themselvefl,  and  which  would  manifest  itself  therein  if  the  conditioniij 
could  be  realized  which  our  organs  of  sense  require.  '' 

AXIiat  more  may  be  usefully  said  on  the  subject  of  Colligation,  or  of 
the  correlative  expression  invented  by  Mr.  Whewell,  the  Explication 
of  Conceptions,  and  generally  on  the  subject  of  ideas  and  mental 
representations  as  connected  with  the  sttuly  of  facts,  -will  find  a  more 
appropriate  place  in  the  Fourth  Book,  on  the  Operations  Subsidiary 
to  Induction :  to  which  tlie  reader  must  refer  for  the  removal  of  any 
difficulty  which  the  present  discussion  may  have  left. 


CHAPTER  m. 


OP  TUB  GROUND  OF  IXDUCTIOV. 


§  1.  T?«n>ccTiON  properly  so  called,  oa  distingiuBhcd  from  those  mental 
operations,  sometimes  though  improperly  designated  by  rho  name, 
which  I  have  attempted  in  t)ie  preccdnig  chapter  to  clmmclerize,  may, 
then,  be  summarily  defined  as  Generalization  from  Experience.  Il 
consists  in  inferring  from  somo  individual  instances  in  \vhTcli  "a" phe- 
nomenon is  observed  to  occur,  that  it  occurs  in  all  instances  of  a 
certain  cla.s8 ;  namely,  in  all  which  regemhie  the  former,  in  what  are 
regarded  aa  the  material  circumstances. 

In  what  way  the  material  circumstances  are  to  be  distinguiBhed  from 
those  which  are  immaterial,  or  why  some  of  the  circimi stances  are 
material  and  others  not  so,  we  are  not  yet  ready  to  point  out.  We 
must  first  observe,  that  there  is  a  principle  implied  in  the  very  state- 
ment of  what  Induction  is;  an  a.*«umplion  wMh  regard  to  the  coursu 
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of  nntui'C  and  the  order  of  tbe  unirerse:  namelr,  that  there  arc  auch 

things  in  nature  as  parallel  cases ;  that  what  happens  once,  will,  under 

,  «uflicient  degree  of  similarity  of  circumstances,  happen  Bg:aiD,  and 

not  only  agriin,  but  aiwtiys.     This,  I  say,  is  an  assuraplion,  involved  in 

ovory  case  ot -induction.     And,  if  we  consult  the  actual  course  of 

'  nature,  w«^nd  thutthe  n^aumption  18  warranted;  the  fact  13  so.     The 

I  universe,  we  find,  is  so  constituted,  that  whatever  is  true  in  any  one 

caso,  is  true  in  all  raecs  of  a  certain  description  ;  the  only  difficulty  is, 

do  find  trftat  dt?scription. 

This  universal  fiu't,  which  is  our  warrant  ibr  all  inference  from  expe- 
rience, has  bc«n  described  by  dilForcnt  philosophers  in  different  forms 
of  language:  that  the  courrtc  of  nature  \s  uniform;  thai  the  nnivorse  is 
governed  by  general  laws ;  and  the  like.  One  of  the  most  usual  of 
these  modes  nf  expression,  but  also  otio  of  the  most  inadequate,  is  that 
which  has  been  brouglit  into  fomiUar  use  by  the  metaphysicians  of  the 
ftchool  f>f  Reid  and  iSlcwart,  The  disposition  of  the  human  mind  to 
^onnralizo  from  cxpcrtcncxj — a  propensity  considered  by.  these  philo- 
sophers as  an  instinct  of  oiu"  nature — they  usually  describe  under  the 
uame  of  "  our  intuitive  conviction  that  the  future  will  rescmlile  the 
past."  Now  it  has  been  well  pointed  out  by  Mr.  Bailey,*  that  (whether 
the  tendency  be  ur  not  an  original  and  ultimate  element  of  our  nature), 
Ttmo,  in  it«  modifications  of  pa-st,  present,  and  future,  has  no  concern 
either  with  the  belief  it«elf,  or  with  the  grounds  of  it.  Wo  bolievo 
that  fire  will  burn  to-morrow,  l)CcauRe  it  burned  to-day  and  yesterday ; 
but  we  believe,  on  precisely  the  same  grounds,  that  it  burned  before 
we  were  bom,  and  that  it  buma  this  very  day  in  Cochin-China.  It  is 
not  from  the  past  to  the  future,  at  past  and  future,  that  wc  infer,  but 
from  the  known  to  tlio  unknown;  from  facts  observed  to  fact*  unoU- 
son*ed ;  from  what  we  have  perceived,  or  been  directly  conscious  of, 
to  what  has  not  come  within  our  exneiience.  In  this  last  predicament 
irt  ihu  whole  region  of  the  future ;  but  abo  the  vastly  greater  portion 
iif  the  present  and  of  the  past. 

Whatever  be  the  most  proper  mode  of  expressing  it,  the  proposition 
that  the  course  of  nature  is  uniform,  is  the  fundamental  principle,  or 
general  axiom,  of  Induction. It  would  yet  be  a  great  error  to  ofler^ 

-nrti  "  "  


tils  hirge  generalization  as  any  explanation  of  the  inductive  process. 
On  tlio  contrary,  I  hold  it  to  be  itself  an  instance  of  induction,  and 
induction  by  no  means  of  the  most  obvious  kind.  Far  from  being  the 
first,  induction  we  make,  it  is  one  of  the  last,  or  at  all  events  one  of 
those  which  are  latest  in  attaining  strict  philosophical  accuracy.  As 
a  general  maxim,  indeed,  it  has  scarcely  entered  into  the  minds  of  any 
but  philosophei's ;  nor  oven  by  them,  as  we  shall  have  many  opportu- 
nities of  remarking,  have  its  extent  and  limits  been  always  very  justly 
conceived.  Yet  this  principle,  though  sn  far  from  being  our  earliest 
induction,  must  l>e  considered  as  our  warrant  ibr  all  the  others,  in  this 
sense,  that  unless  it  were  true,  all  other  ipductions  would  be  fallaci^jja*. 
And  this,  as  we  have  already  seen,  is  the  sole  mode  in  whiclTfhc  gcno- 
ral  propositions  which  we  place  at  the  head  of  our  reasonings  when 
we  llirow  them  into  syllogisms,  ever  really  contribute  to  their  validity. 
Archbishop  Whattdy  has  well  remarked,  that  every  induction  is  b 
eyllogism  with  the  major  premiss  suppresHed  ;  or  (oa  I  prefer  exprea* 
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ing  il),  thar  qvftry  Ini^ifrtinn  inay^bn  riimwn  into  tlie  faiTn  of  ajgyllo- 
gisni,  tiy  supplying  a  major  premiss.  Tf  tins  lie  ncliuitly  iloiie,  the 
"TSnncipKi  which  wtT  are  now' considering,  thai  of  the  nnifomiity  of  iho 
course  of  nature,  will  appear  oa  the  ultimate  major  premiss  of  all  in 
ductioas ;  and  will,  therefore,  atand  to  ull  inductions  in  the  relation  in 
which,  as  has  been  shown  at  ao  much  length,  (he  major  proposition  of 
a  syllogism  always  stands  to  the  conclusion ;  not  contributing  at  all  to 
prove  it,  but  being  a  neceit.snry  condition  of  its  being  proved ;  Rince  no 
conclusion  iis  proved  for  which  there  cannot  be  found  a  true  ranjor 
premiss.* 

It  was  not  to  bo  expected  that  in  the  case  of  this  axiom,  any  more 
ihim  of  other  axioms,  there  should  be  unanimity  among  philosophers 
with  respect  to  tlie  grounds  upon  which  it  is  to  be.  received  as  tnie. 
I  have  already  stated  that  I  regard  it  as  itself  a  "enerolization  from 
experience.  Others  hold  it  to  bo  a  principle  which,  antecedently  to 
any  verification  by  oxpcricnco,  we  are  compelled  by  the  constitution 
of  our  thinking  faculty  to  assume  aa  true.  Having  so  recently,  and  at 
so  raucH  length,  combated  a  similar  doctrine  as  applied  ^  the  axioms 
of  raathemaiics,  by  argumiMii-s  which  are  in  a  great  measure  applicable 
to  ilie  present  case,  I  shall  defer  llie  more  particular  discussion  of  this 

'  From  tho  fact,  Ihal  erL*ry  itnluclion  may  bo  eiprcswil  in  the  form  of  a  BvIIogism, 
Archbishop  Whatoly  concludes  (Uat  Induction  itself  is  but  a  peculiar  cam  of  ratiocination, 
■od  lliBt  Iho  universal  type  of  all  Infurcncc,  or  Rcasoninjj,  ui  the  Syllogism.  Our  own 
inquinea  have  led  ua  tu  a  direclly  oppusitf<  rcsulE.  lusloaU  of  rrBolnng  InUuccion  into 
natioclnaiion,  it  his  appeare<I  ii  ni  tlm  Ratioemaiion  i«  Itaelf  resol»ablo  into  [n<luciion. 
The  Atchbisbop's  theoi?  tuay,  I  think,  l)o  shown  to  Ihj  fallacioui  by  fotlowtiiK  out  his  own 
Imin  of  Ihrni^ht.  The  induction,  "JuUn,  Petfir,  Thomas,  Slc,  an  mortal,  thorrloro  all 
mankmil  arc  mortal."  may,  aa  ho  jiially  says,  be  ihniwn  into  a  aylloRi-itn  by  nrrliAinj  a.-*  a 
major  premiia  (what  xa  at  any  rate  a  necensary  conditioo  of  the  validity  of  Iho  ar^inont) 
namp.ly,  thit  whatoror  \»  true  of  John,  Petnr.  Thomaj,  dec  is  true  of  all  mankind.  So 
far  the  case  is  made  out ;  and  Archbishop  Whalety  (who,  endowed  with  a  penetrating  and 
•ctivo  rather  than  a  patient  and  persfvonng  intellect,  seldom  fail*  lo  cast  his  soundmif  line 
(o  a  great? r  depth  than  bia  prcdece«9or«,  and  when  he  hax  dona  thit,  acarcely  seems  to 
care  whether  ho  reacbea  tbo  bottom  or  not)  omittml  to  atW  biraseif  the  fiirttier  question. 
How  WB  coint)  by  tho  major  prcmins?  It  is  iiOtHL-lf-evidout ;  nay,iii  all  cuatia  of  uiiwiiroiitfj 
gonerahzatton,  il  in  not  trua.  Hnw,  tht^n,  is  it  arnvod  at  T  Necessarily  4^itKnr  by  induction 
or  raliocLtintiou ;  and  tf  by  induction,  then,  on  the  Archbiabop's  prtnciplns,  it  is  by  latiocimi- 
tion  still,  that  IB.  by  a  previous  arllo^ishi.  Tliu  pruvioussyllogiMJi  it  is,  therefore,  necessary 
to  conjitruct.  There  la.  in  tho  lonp  run,  only  one.  possible  constnictioii :  the  real  proof  that 
urhatcver  is  true  of  John,  Petor,  ccc,  is  true  of  all  mankind,  can  only  lie,  that  a  diSerent 
suppoailion  would  be  tncoiutAtent  with  the  umfonnity  which  wo  know  to  exist  in  the 
cotirso  of  nalore.  W'ljelbor  ihpre  would  l*o  this  inconsistency  or  not,  may  bo  a  matter  of 
long  and  delicate  ln<]uiry  ;  but  unlens  there  wouid,  we  bare  no  mitflcient  eround  for  the 
major  of  ibo  laduciivo  sytlogi&m.  It  hence  appears,  that  if  we  throw  tbc  whole  course  of 
any  inductiva  argument  into  a  scries  of  syllogisms,  we  shall  arrivo  by  more  or  fewer  sLejia 
at  an  nltinuito  syllogism,  which  will  hava  for  its  major  premiss  tho  pnnciple,  or  nxinin,  of 
the  uniformity  of  the  cuursti  of  nature.  Havinir  reached  this  point,  wo  have  the  whole 
field  of  induction  laid  out  in  sylloRisms,  and  uvery  Instanco  of  inference  from  c-xperience 
BXhibitcd  09  the  conclu<iton  of  idtiocmatton,  excejit  one ;  but  thai  one.  unhapi^ily,  inclodw 
■U  the  rest.  Whence  came  tho  universal  major!  What  proves  to  us  Ihat  naturo  is 
goveracd  by  Rcneral  laws  (  Whore  ar«  the  pmmisses  of  tho  syllogism  of  which  that  is  the 
conclusion  '    Huru,  at  Ie3»t.  is  a  cw»e  of  mdjciiun  which  cnnnot  he  resolved  mto  syilo^sm. 

And  undoubtediv  it  would  b«  the  ideal  perfection  of  Imluctive  Philosophy  if  all  other 
general  tr^iths  could  be  exhibited  as  corKlusions  deduced  from  that  widest  generalization 
of  nil.  Uut  such  ■  ino<lo  of  presenting  them,  however  useful  in  giving  coherence  and 
sysleinalic  iimty  to  uut  thoughts,  would  be  an  inversion  of  the  real  order  of  urouf.  This  ureal 
geaeralJzation  must  itself  have  been  founded  on  pnor  genemlizatiotu:  ine  obscurer Iswa 
of  nature  w«r«  discovered  by  raeans  of  it.  bjt  the  more  obvious  ones  must  have  been 
undertttood  and  assented  to  as  sonural  truths  before  it  was  ever  heard  of.  We  should 
never  have  dared  lo  affirm  thnt  nil  phcnomenn  take  place  according  to  Renerxl  laws,  if  we  had 
iiot  lirst  nrrivfld.  in  the  case  of  a  great  multitude  of  pheoomena.  at  mmdo  knowledge  of  the 
laws  themselres ;  which  could  be  done  no  olherwisa  than  by  mduction.  .Archbishop 
Whatoly'a  theory,  therefore,  implying,  as  it  docs,  the  consBijucnce  Ih.M  we  never  could 
tMVe  had  n  single  well-grouiuied  mduction  unless  we  had  already  reached  *bai  biuh?< 
(ptneraliz J Uon,  must,  I  conceive,  bo  ruijarded  Sb  utiienalila. 
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cunlrovertcd  point  in  rcgiird  to  the  fundamental  axiom  of  iudticliun, 
until  a  rani-o  advanced  jieritjd  of  our  inquiry.'  At  presftui  it  is  o( 
more  iropurtajicc  tu  iindui-ittand  thoroughly  llio  import  of  tho  iLxiom 
itdelf.  1<  or  the  proposiliun,  tliut  tho  coun^e  of  nature  U  uniform,  pos- 
fle:»w9  rather  the  brevity  suitable  to  popular,  than  the  pix^ciuion  requi- 
site in  philosophical,  laii^ago :  its  terms  inquire  to  lie  explained,  and 
a  stricter  tlian  their  ordinary  signification  given  to  them,  before  the 
ttuth  of  the  assertion  can  be  admitted. 

§  2,  Eveiy  person's  consciousness  assures  him  that  he  docs  not  al- 
ways expect  uniformity  in  the  course  of  events;  he  docs  not  always 
believe  that  the  uuknoivii  will  bo  similar  to  the  kuown,  that  the  fu- 
ture will  resemble  the  past.  Nobody  believes  that  the  succession  of 
rain  and  fine  weather  will  be  tlio  same  in  every  futiire  year  as  in  tlio 
present.  Nobo<ly  cxpccta  to  have  tlie  same  dreams  repeated  every 
night.  On  the  coutniry,  cvciybody  raentionB  it  as  someihintr  oxtraor- 
diuary,  if  the  course  of  nnlnre  is  constant,  and  resembles  iLsclf,  in  these 
particulars.  To  look  for  constancy  where  constancy  is  not  to  bo  ex- 
pected. OS,  for  instance,  that  a  day  whicJi  has  once  brought  good  for- 
tune will  always  bo  a  tortunate  day,  is  justly  accounted  superutiiion. 

The  couiso  of  ualurc,  in  truth,  is  not  only  unifotrn,  it  ia  also  iufi- 
nilcly  various.  Some  jihenoiiieua  are  always  seen  to  recur  in  the  very 
same  combination*  in  which  we  met  wiili  them  at  first;  others  seem 
altogether  capricious ;  while  some,  which  we  had  been  accustomed  to 
regard  as  bound  down  exclusively  to  a  particular  set  of  combinations, 
we  unexpectedly  find  detached  from  some  of  the  elements  with  which 
wo  had  liilhcrto  found  them  conjoined,  and  united  to  others  of  quite 
a  contrary  description.  To  an  inhabitant  of  Central  Africa,  fifty  years 
ago,  no  fact  probably  appeared  to  rest  upon  more  uniform  exjierience 
than  tliis,  that  all  human  beings  are  black.  To  Europeans,  not  many 
years  ago,  the  proposition,  All  swans  are  wlute,  api>oarcd  an  equally 
unequivocal  instance  of  uniformity  in  the  course  ot  nature.  l''urtlicr 
experience  ho^  proved  to  both  that  they  were  mistaken  ;  but  they  hod 
to  wait  fifty  centuries  for  this  experience.  During  that  long  lime, 
mankind  believed  in  an  uniformity  of  the  course  of  uaturo  where  no 
such  uniformity  really  existed. 

According  to  the  notion  which  the  ancients  entertained  of  induction, 
the  foregoing  were  cases  of  as  legitimate  iufercnce  as  any  inductions 
whatever.  In  these  two  instances,  in  which,  tlie  conclueion  hcing 
false,  the  ground  of  inference  must  have  been  insufficient,  there  wa.H, 
nevertheless,  as  much  ground  for  it  ns  this  conception  of  induction  ad- 
mitted of.  The  induction  of  the  ancients  has  been  well  described  by 
Bacon,  under  the  name  of  "Inductio  per  cnumurationcm  eirapliccm, 
ubi  nou  repcritur  instautia  contradictoria."  It  consists  in  ascribing 
tho  character  of  general  truths  to  all  propositions  which  are  true  in 
every  instance  ihat  wc  happen  to  know  of.  This  is  the  kind  of  induc- 
tion, if  it  deserves  the  name,  which  is  natural  to  the  mind  when  unac- 
customed to  scientific  methods.  The  tendency,  which  gome  call  an 
instinct,  and  which  others  account  for  by  association,  to  infer  tho  fu- 
ture fi*om  the  past,  tho  known  from  tlie  unknown,  is  simply  &  habit  of 
expecting   that  what   has    been    found   true  once    or  several  titnoo, 
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and  never  yet  luuiul  false,  wall  be  found  truo  agair..  Wlieilier  ilie 
iusiitrices  arc  few  or  many,  conclusive  or  iDcuncluaive,  does  not  much 
afloct  tho  nmttcr:  ihe&c  are  con^idemtiona  which  urcur  only  on  re- 
t1ei!tiun:  tho  unprompted  tendency  of  the  mind  is  to  generalize  iu  ex- 
perience, provitied  this  points  all  in  one  direction ;  provided  no  other 
experiuiico  of  a  cunilicliiie  chtiracter  couieA  ufuiou^hi.  The  notiun  of 
seeking  it,  of  experimenting  for  it,  of  interrogating  nature  (ti>  use 
Bacon's  expression),  is  of  much  later  growth.  The  obsei-vation  of  nature, 
by  uncultivated  iniellcrtii  la  purely  piusive :  they  take  the  lucts  which 
present  themselves,  without  taking  the  trouble  of  searching  for  more: 
It  is  a  superior  mind  only  which  asks  itself  what  factA  are  needed  to 
enable  it  to'contc  to  a  sure  conclusion,  and  then  looks  out  for  these. 

But  although  we  have  always  a  propensity  to  generalize  from  un- 
varying experience,  we  are  not  always  warranted  in  doing  »*>.  Be- 
fore we  can  bo  at  liberty  to  conclude  that  something  is  universally  true 
bocaaso  wo  have  never  known  an  instance  to  the  contrary,  it  must  bo 
proved  to  U3  that  if  there  were  in  nature  any  instances  to  tho  contrary, 
wo  i>hould  have  kno^vn  of  them.  This  assurance,  in  the  great  majoiity 
of  cases,  we  cannut  have,  or  can  have  only  in  a  very  moderate  degree. 
Tho  possibility  of  having  it,  is  the  foundation  on  which  wo  shall  see 
hereaiter  that  induction  Ity  simple  enumeration  may  in  some  remark- 
able cases  amount  to  full  proof.*  No  such  assurance,  however,  can 
bo  had,  on  any  of  tho  ordinary  subjects  of  scicnli5c  intjuiry.  Popular 
notions  are  usually  futmded  upon  induction  by  simple  enumeration; 
in  science  it  carries  us  but  a  litllo  way.  Wo  are  forced  to  begin  with 
it;  we  must  often  rely  upon  it  provisionally,  in  the  abaonrc  of  means 
of  more  searching  invcstigntioD.  but,  for  tho  accurate  study  of  nature, 
we  require  a  surer  and  a  more  potent  instrument. 

It  was,  abovo  all,  by  [wintiug  out  the  insullicioncy  of  this  rude  and 
loose  conception  of  Induction,  tliat  Bacon  merited  tho  tide  so  gcnemlly 
awarded  to  him,  of  Founder  of  tho  Inductive  Philosophy.  The  value 
of  his  own  contributions  to  a  more  philosophical  theory  of  the  subject 
has  certainly  been  exaggerated.  Although  (along  with  some  funda- 
mental errors)  his  writings  contain,  more  or  leas  fully  develoncd, 
several  of  the  most  important  principles  of  the  Inductive  Metnofl, 
physical  investigation  has  now  far  outgrown  the  Baconian  conception 
of  Induction.  Moral  and  political  inquiry,  indeed,  are  as  yot  far 
behind  that  conception.  The  current  and  approved  modes  of  reason- 
ing on  these  subjects  are  still  of  tho  same  vicious  description  against 
which  Bacon  protested:  the  method  almost  exclusively  erapluyud  by 
those  professing  to  treat  such  matters  inductively,  is  the  very  induct io 
per enumerationem  simpliccm  which  bo  condemns;  and  the exprrionco, 
which  we  hear  so  confKlontly  appealed  to  by  all  8oct,s,  parties,  and  in- 
terests. Is  still,  in  his  own  emphatic  word^,  mei-a  palpatio. 

§  3.  In  order  to  a  better  understanding  of  the  problem  which  the 
logicinn  must  solve  if  he  would  establish  a  scientific  theory  of  Induc- 
tion, lot  us  compare  a  few  cases  of  incorrect  inductions  with  others 
which  aro  acknowledged  to  be  legitimate.  Some,  we  know,  which 
were  believed  for  centuries  to  be  correct,  were  nevenholess  incorrect. 
That  all  swans  are  white,  cannot  have  been  a  good  induciion,  since 
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tlio  conclusion  haa  funieil  out  erroneous.  The  experience,  however, 
on  which  the  cniiclusion  ro&icd  was  genuine.  From  ihe  eortieal 
records,  the  testimony  of  all  the  inh&bltanta  of  ihe  known  world  was 
unanimous  on  ihe  point.  The  unifonn  experience,  therefore,  of  ihe  in- 
hnbitxints  of  the  kninvn  world,  a^eeing  m  a  common  result,  without 
one  kuo\\'n  instance  of  deviation  from  that  result,  ia  not  always  sufli 
f:icnt  to  establish  a  genera)  concluBion. 

But  let  u8  now  rum  to  an  iustanco  apparently  not  very  dissimilar  to 
thifl.  Mankind  were  wrong,  it  sccmfi,  in  concluding  that  all  .swans 
were  white :  aro  wo  also  wTong,  when  wc  conclude  that  all  men's 
boadA  grow  above  their  shoulderp,  and  never  below,  in  spite  of  the 
conflicting  testimony  of  the  naturalist  I'liny!  As  there  were  block 
swans,  although  civilized  men  had  existed  for  three  thousand  years  on 
the  north  without  meeting  wiili  them,  may  there  not  also  be  **  men 
whose  bends  do  grow  beneutli  their  shoulders,"  notwilK^tariding  a 
rather  less  perfect  uiianimity  of  negative  testimony  from  all  obficn-ers  t 
Moat  persons  woidd  answer  No;  it  was  more  credible  that  a  bird 
should  vary  in  its  color,  than  that  man  should  vary  in  the  relative  posi- 
tion  of  his  principal  organs.  And  there  is  no  doubt  that  in  so  saying 
they  would  be  rigbt :  but  to  say  why  they  are  right,  would  bo  imjjos- 
eible,  without  entering,  more  deeply  tlian  ia  usually  done,  into  the  true 
theory  of  Induction. 

Again,  there  are  cases  in  which  wc  reckon  with  the  mo3t  unfailing 
confidence  upon  uniformity,  and  other  cases  in  which  xve  do  not  cinint 
upon  it  at  all.  In  some,  we  feel  complete  assurance  that  the  future  will 
resemble  the  post,  the  unkno^vn  l>o  pi-ecisoly  similar  to  the  knouti.  In 
nthers,  bowcver  invariahle  may  be  the  result  ohtainod  from  the  in- 
Btaiices  which  wc  have  observed,  we  draw  from  them  no  more  than  n 
very  feeble  presumption  that  the  like  result  will  hold  in  nil  other  cases 
Tlmt  n  straight  line  is  the  shortest  distance  between  two  poinis,  wo  do 
not  doubt  to  be  true  even  in  the  region  of  llie  fixed  stars.  When  a  chem- 
ist tmnouncca  tlie  existence  and  properties  of  a  nowly-discovered  sub- 
stance, if  we  confide  in  his  accui-acy,  we  feel  assured  lliat  the  conclusions 
ho  ha»  arrived  at  will  hold  univcrt<atly,  although  the  induction  bo  fi.^unded  i 
but  on  a  single  instance.  We  do  not  witlihold  our  assent,  waiting  for 
a  repetition  of  the  experiment ;  or  if  we  do,  it  ia  from  a  doubt  whether 
Uie  one  expoiinient  was  properly  rnade^  not  whether  if  properly  made 
it  would  be  conclusive.  Here  then,  is  a  general  law  of  nature,  in- 
ferred wthout  hesitation  from  b  single  instance ;  an  universal  propo- 
sition from  a  singular  ono.  Now  murk  another  case,  and  cuntrnai  it 
with  this.  Not  all  the  inKtsnccs  which  liave  been  observed  since  thefj 
beginning  of  the  world,  in  support  of  the  general  proposition  that  ftD' 
crows  are  black,  would  be  deemed  a  sufficient  presumption  of  the 
truth  of  the  proposition,  to  outweigh  the  testimony  of  one  unexcep- 
tionable witness  who  should  affirm  that  in  some  region  of  tli?  eanli 
not  fully  explored,  he  had  caught  and  examined  a  crow,  and  had  found 
it  10  be  gray. 

Why  is  a  single  insttttico,  in  some  esses,  sufficient  for  a  complete  in-' 
ductiou,  white  in  others,  myriads  of  concurring  instances,  vnthout  n 
single  exception  known  or  prestiraod,  go  such  a  very  little  way  towards 
establishing  an  universal  propojtition  1  Whoever  can  answer  this  rjues- 
tion  knows  more  of  the  phitosnpiiy  of  logic  than  the  wisest  of  the  an- 
cients, and  has  solved  the  great  problem  of  induction. 
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CHAPTER  IV. 


OF  LAWS  OF  NATURE. 


$  1.  In  tlxo  contemplation  of  that  uuiformity  in  ibe  course  of  nalurr-, 
wluc}i  is  B5Sumod  in  every  infsrouco  fiom  ox[>cricncc,  one  of  the  tirae 
observations  that  present  themsolves  is,  thai  tho  uniformity  in  rjuustion 
b  not  properly  unifurinity,  but  uniformities.  Tlie  general  regularity 
results  from  ibo  coexistence  of  partial  regularities.  The  course  of  na- 
tuie  in  general  is  constant,  becauso  tho  courso  of  each  of  the  varioua 
phenotucna  that  compose  it  is  so.  A  certain  fact  invariably  occurs 
whenever  certain  circumstances  are  present,  and  docs  not  occur  when 
they  arc  absent ;  tho  like  ii  true  of  another  fact ,:  and  so  on.  From 
these  separate  threads  of  connexion  belweon  partA  of  iho  great  whole 
which  we  term  nature,  a  general  tissue  of  connexion  unavoidably 
weaves  itself,  by  which  tho  whole  is  held  toffethor.  If  A  is  always 
accompanied  by  D,  B  by  E,  and  C  by  F,  it  foUows  that  A 15  is  nccnm 
paniod  by  0E,  AC  by  DF,  BC  by  EF.  and  finally,  ABC  Ijy  DEF; 
and  thus  the  general  character  of  rcgulai'ity  is  produced,  which,  along 
mth  and  in  the  midst  of  infinite  diversity,  pervades  all  nature. 

The  first  point,  therefore,  to  be  noted  in  regard  to  what  is  called  the 
uniformity  of  the  course  of  nature,  is^  that  it  is  itself  a  complex  fact. 
compounucd  of  all  the  separate  uniformities  which  exist  in  respect  to 
single  phenomenEU  These  various  unilbrmitics,  when  ascertained  hy 
what  is  regarded  as  a  sufficient  induction,  wo  call  in  common  parlance, 
Laws  ofKaturc.  Scicntitically  speaking,  that  title  is  employed  in  a 
more  restricted  seiiso  to  designate  the  uniformities  when  reduced  to 
their  most  .simple  expression.  Thus  in  the  illustration  already  em- 
ployed, there  wore  seven  uniformities;  all  of  which,  if  considered  suf- 
ficiently certain,  would,  ip  the  more  lax  application  of  tho  term,  bo 
called  laws  of  nature.  But  of  tlie  seven,  three  alone  are  properly  dis- 
tinct  and  independent ;  these  being  presupposed,  the  others  follow  of 
course:  tho  throe  first,  therefore,  according  to  the  stricter  acceptation, 
are  called  laws  of  nature,  the  remainder  not ;  because  they  are  in  trutli 
mere  cases  of  the  three  first;  virtually  included  in  them  ;  said,  there- 
fore, to  result  from  them :  whoever  affirms  those  three  has  ali-eady 
aHirmed  all  the  rest. 

To  substitute  real  examples  for  symboUcal  ones,  the  following  are 
three  uniformiites,  or  call  them  laws  of  nature:  the  law  that  air  has 
weight,  the  law  that  pressure  on  a  fluid  is  propagated  equally  in  all 
directions,  and  the  law  that  pressure  in  one  direction,  not  oppu!>ed  by 
an  oqual  pressure  in  a  contrary  direction,  produces  motion,  winch  does 
not  cease  undl  equilibrium  is  restored.  From  these  three  uniformities 
we  should  be  able  to  predict  another  uniformity,  namely,  tho  rise  of 
the  mercury  in  the  Torricellian  tube.  This,  in  the  stricter  use  of  the 
phrase,  is  not  a  law  of  nature.  It  is  a  result  of  laws  of  nature.  It  is 
a.  case  of  each  and  every  one  of  the  three  lawa;  and  is  the  only  occur- 
rence by  which  they  could  all  be  fulfilled.  If  the  mercury  were  not 
niBtained  in  the  barometer,  and  sustained  at  such  a  height  that  the  col- 
umn of  mercui*y  were  equal  in  weight  to  a  column  of  the  atmosphere, 
of  the  same  diara'itcr;   hero  woidd  be  a  case,  either  of  tho  air  not 
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liioir  truth  to  l»c  continj^ont  upon  some  orlior  circumstance  iiae-  origi- 
nnlly  nttundcd  tu.  It  will  appear,  I  tliiiik,  fi-um  tbo  subsc<iuont  part  of 
uur  inquiry,  that  there  is  iiu  loipcal  fnllucy  in  t)iiH  mode  of  proceeding  ; 
but  wfl  may  seo  already  that  any  other  mode  in  rigt^ruumly  impraclica- 
blo;  Hincu  It  is  impossible  to  fraiuc  any  scientific  meihod  of  induction, 
ur  l«Ht  of  tho  eorrcctnass  of  inductions,  unleas  upon  tlie  hypothesis  ihar 
•oino  inductions  of  unquestionable  certainty  have  been  already  made. 

Let  ua  revert,  for  iuatuncc,  to  ono  of  our  fonner  illuatrations,  and 
contiiilcr  wliy  it  is  that,  with  exactly  tlie  same  aniDunt  of  cWdenco, 
both  noeative  and  positive,  we  did  not  reject  tJic  adi>ertion  that  there 
are  bluclc  Awans,  wliile  wo  should  refuse  credence  to  any  teAiiin^my 
whicli  asAcitcd  that  there  were  men  wearing  tlie'r  heads  niidemealb 
their  sliouldcra.  The  first  B«uu;rtion  was  more  creaible  than  tlie  latter. 
But  why  more  credible  1  So  long  as  noithor  phenomenon  had  been 
(K'tuully  witnetMted,  what  reason  was  there  for  fuiding^  Uie  one  hurdei 
to  be  helicvod  liian  the  otlier  1  Apparently,  hocau.'^o  tlicre  is  leas  con- 
stancy in  the  colors,  of  animals,  tlian  in  the  general  sti-ucturo  of  their 
internal  luiatomy.  liut  how  do  we  know  this/  Doubtless,  from' 
oxperionco.  It  nppoara,  then,  that  we  need  experience  to  inlbmi  us, 
in  what  cases,  or  in  what  sorts  of  cases,  experience  is  to  bo  relied 
upon.  Kxperienco  muHl  be  consulted  in  order  to  loam  from  it  under 
what  circumstances  arguments  from  it  will  bo  valid.  We  have  no 
ulterior  teat  to  which  we  subject  experience  in  general;  but  wc  make 
experience  its  own  lest.  Experience  testifies,  that  among  the  uni- 
formities which  it  exhibits  or  seems  to  exhibit,  some  aro  more  to  be 
rcUed  upon  than  utliers ;  ami  uuiformity*  therefore,  may  be  presumed, 
from  any  civen  number  of  iniitancosi,  with  a  greater  dogrce  of  nssurance, 
in  proportion  as  the  case  belongs  to  a  class  in  which  the  untformitiea 
have  hitherto  been  found  raorc  uniform. 

Tliis  mode  of  correcting  one  generalization  by  means  of  another, 
a  narnivver  generalization  by  a  wider,  wluch  conimou  sense  suggests 
and  odojits  hi  practice,  is  the  real  type  of  scientific  Induction.  All 
that  art  can  do  is  but  to  give  accuracy  and  pi>eci8ion  to  this  process, 
Olid  adapt  it  to  all  varieties  of  cases,  without  any  essential  alteration  in 
its  principle. 

There  are  *»f  course  no  means  of  applying  such  a  test  as  tl)at  above 
described,  unless  wo  already  possess  a  general  knowledge  of  the 
urevnlont  chiu'acter  of  llie  uniformities  existing  throuG;hout  nature. 
The  iudispen&able  foundation,  thoreforo,  of  a  scientific  formula  of 
induction,  must  be  a  suncy  of  the  inductions  to  which  mankind  have 
been  conducted  in  un.-tcientific  practice;  with  lite  special  nuqiose  of 
ascertaining  what  kintls  of  unif»»nnille5  have  been  found  perfectly 
invariable,  pervading  all  nature,  and  wliat  are  those  which  have  been 
found  to  vary  with  dilTeronce  of  time,  place,  or  other  clutngeable 
nrcumsuncos. 

§  3.  Th«  necetjsity  of  such  a  sur^"ey  is  confirmed  by  the  ronsidcra- 
limi,  that  the  stronger  induction:;  are  iho  touchstone  tn  whirh  we 
always  endeavor  to  bring  the  weaker.  If  we  find  any  means  ol 
deducing  one  of  the  leus  strong  inductions  from  stroncer  ones,  it 
acouire*.  at  once,  all  the  sireoKtb  of  tho^e  from  which  it  is  deduced. 
and  even  adds  to  that  strength ;  since  the  independent  experience  on 
wbicb  tJte  weaker  inducUuD  prexiously  rested,  becomes  additional 
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t  rerlaiii  instantaneous  impulse  originally  impressed  upon  tiiexn.  After 
ihis  gTWtt  discovery,  Kepler'8  three  propositions,  llioiigh  stiiJ  called 
laws,  would  hardly,  by  any  person  accustomed  to  use  language  with 
pFccision.  be  tenuc*!  laws  ot'  nature  :  that  phrase  wtmld  be  reserved 
for  the  simpler  laws  inio  which  Nc^vtoD,  aa  the  cxpressioD  is,  resolved 
I  hem. 

Accordinj5  ro  iliw  language,  erery  well.p"ounded  inductive  generali- 
zation id  either  a  law  ot  nature,  or  a  result  of  laws  of  nature,  capable, 
if  those  law3  are  known,  of  being;  predicted  fp^m  thern.  And  the  prob- 
lem of  Inductive  Log^ic  may  be  summed  up  in  two  questions  :  How  to 
ascertain  the  la^vs  of  nature  ]  and.  How,  after  havin;^  ascertained  tliem, 
lo  fullow  iliera  into  tlieir  rcaults  I  On  the  other  hand,  we  must  not 
suflcr  ourselves  to  imairino  that  tliis  mode  of  statement  amounts  to  a 
real  analysis,  or  to  anything  but  a  mere  verbal  transformation  of  the 
proV)lem ;  for  the  expression,  Laws  of  Nature,  means  notliing  but  the 
uniformities  wliich  exist  among  natural  phenomena  (or,  in  other  words, 
the  results  of  uiJiictinn),  when  reduced  to  ttieir  simplest  expression. 
It  i^,  however,  somctliing  to  have  advanced  so  far,  as  to  see  that  the 
study  of  nature  is  the  study  of  laws,  not  a  law ;  of  unifonniiies,  in  the 
plural  Miimbcr:  that  the  different  natural  phenomena  have  their  sepa- 
rate niles  or  modes  ot  taking  place,  which,  though  much  intemiixed 
and  entangled  with  one  another,  may,  to  a  certain  extent,  be  stuiHed 
apart :  that  (to  reaurao  our  former  metaphor)  the  regularity  which 
exists  in  nature  is  a  wub  cora])osed  of  distinct  ihrenfls,  and  only  in  be 
understood  by  tracing  each  of  the  thread-*  sej)nratcly  ;  for  wltich  pur- 
pose it  is  often  notiessary  to  unravel  some  portion  of  the  web,  and  ex- 
hibit the  fibres  apart.  The  rules  of  experimental  inquiry  are  the  con- 
trivances for  unraveling  the  web. 

§  S.  In  tlius  Htlempting  to  ascertain  the  general  order  of  nature  by 
ascertaining  the  particular  order  of  the  occurrence  of  each  one  of  the 
phenomena  of  nature,  the  most  scientific  proceoiling  can  be  no  more 
than  «n  improved  form  of  that  which  wnA  primitively  pui-sued  by  the 
human  understanding,  as  vet  undirected  by  science.  When  men  first 
formed  the  idea  of  studying  phenorouna  according  to  a  stricter  and 
surer  method  than  that  which  they  had  in  the  first  instance  spniitano- 
ously  adopted,  they  did  not,  conformably  to  the  well  meant  but  imprac- 
ticable precept  of  Descartes,  set  out  fi'om  the  supposition  that  nothing 
had  been  already  ascertained.  Many  of  the  uniformities  existing 
among  phenomena  are  so  constant,  and  so  open  to  observation,  as  to 
force  themselves  upon  men's  Involuntar)'  recognition.  Some  facts*  are 
so  perpetually  and  familiarly  accompanied  by  certain  others,  that  man- 
kind learnt,  as  children  now  learn,  lo  expect  the  one  where  tliey  found 
the  odier,  long  before  they  knew  how  to  put  their  oxpoctntion  into 
words,  by  assorting,  in  a  proposition,  tho  existence  of  a  connexion  be- 
tween those  phenomena.  No  science  was  needed  to  teach  men  that 
foo<i  nourishes,  that  water  drowns,  or  quenches  thirst,  that  tlic  sun 
gives  light  and  heat,  that  bodies  fill  in  the  gmund.  The  first  scien- 
tific inquirers  assumed  these  and  iho  like  as  known  truths,  and  set  out 
from  them  to  discover  others  whic-h  were  unknown:  nor  were  ihey 
Wrong  in  so  doing,  subject,  however,  as  they  nftorwajiis  bei;nn  to  see, 
to  an  ulterior  revision  of  these  spontaneous  generalizations  themselves, 
when  the  progress  of  knowledge  pointed  out  limits  to  them,  or  showod 
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liieir  truth  to  he  contingent  uftou  some  other  cu'cumstance  not-orup- 
nally  allentlotl  lo.  It  will  appear,  I  think,  from  the  Bubsequont  pan  of 
uur  uiquu'y,  thacihei-e  is  no  logical  fallacy  in  this  mode  of  proceeding  ; 
but  we  may  see  already  tliat  any  other  mode  is  rigorously  impractica- 
ble: since  it  is  impossible  to  frame  any  scientific  method  of  induction, 
or  test  of  the  correctness  of  inductions,  unless  upon  the  hypothesis  tliat 
some  iiiductiuiis  of  unquestionable  ccilainty  have  been  already  made. 

Let  us  revert,  for  instance,  to  one  of  our  former  illuatrations,  an<l 
consider  why  it  in  that,  with  exactly  the  same  amount  of  eWdence, 
both  neganvo  and  positive,  wo  did  not  reject  die  aBscrtion  that  there 
are  blade  swans,  while  we  should  refuse  credence  lo  any  testimony 
which  asserted  that  there  were  men  ^vcaring  tlie'T  head^  underneath 
their  shoulders.  The  first  a-ssertion  was  more  crcaible  than  (he  latter. 
But  wliy  more  credible  1  So  long  as  neither  phenomenon  had  been 
actually  mtnessed,  what  reason  was  there  for  finding  the  one  hardci 
to  be  believed  than  the  other  l  Apparently,  because  there  is  less  con- 
stancy in  the  coloi-s,  of  animals,  than  in  the  general  structure  of  their 
internal  anatomy.  But  how  do  we  know  this  I  Doubtless,  from* 
oxperience.  It  appears,  then,  that  we  need  experience  to  inform  us, 
in  what  cases,  or  ni  what  sojta  of  cases,  experience  is  to  bo  relied 
upon.  Experience  must  be  consulted  in  order  to  learn  ironi  it  under 
what  circumstances  arguments  from  it  will  be  valid.  We  have  no 
ulterior  test  to  which  we  subject  experience  in  general;  but  we  make 
experienc-e  its  own  test.  Experience  testifies,  that  among  the  uiii- 
fbnnities  which  it  exhibits  nr  seems  to  exhibit,  some  are  moi-a  to  l>o 
relied  upon  than  others ;  and  uuiformicy,  therefore,  may  I>e  presumed, 
from  any  given  number  of  instances,  with  a  greater  degree  of  uBsurance, 
in  proportion  as  the  c.ise  belongs  to  a  class  in  which  the  uniformiiiea 
have  hitherto  been  found  more  uniform. 

Tliis  mode  of  con-ecling  one  generalization  by  meaufl  of  another, 
a  narrower  general i?:ation  by  a  wider,  which  common  sense  suggests 
and  adopts  in  practice,  is  the  real  type  of  scientific  Induction.  All 
chat  art  can  do  is  but  to  gi%'e  accunjcy  and  precision  to  tliis  process, 
and  adapt  it  to  oil  varieties  of  cases,  without  any  essential  alteration  in 
its  principle. 

Tliere  are  of  course  no  means  of  applying  such  a  lest  as  tltat  above 
described,  unless  wo  already  possess  a  general  knowledge  of  the 
prevalent  character  of  the  uniformities  existing  throughout  nature. 
The  indispensable  foundation,  tlierefure,  of  a  scientific  formula  of 
induction,  must  be  a  survey  of  the  inductions  to  wliich  mankind  have 
been  conducted  in  unscientific  practice;  with  tlie  special  nurpoi*c  of 
ascertaining  what  kinds  of  uniformities  have  been  found  perfectly 
invariable,  perrading  all  nature,  and  what  are  those  which  have  been 
found  to  vary  with  diflerence  of  time,  place,  or  other  cliangeable 
fircumstancos. 


§  3.  The  necessity  of  such  a  6ur>*ey  is  confirmed  by  the  conFidora- 
lion,  that  the  stronger  inductions  arc  tlio  touclietonc  to  which  we 
always  endeavor  lo  bring  the  weaker.  If  we  find  any  means  of 
tioducing  one  of  the  less  strong  inductions  Irom  stronger  ones,  it 
acquires,  at  once,  all  the  strength  of  those  from  which  it  is  deduced, 
and  even  adds  to  that  strength ;  since  the  independent  experience  on 
which  tlie  weaker  induction  previously  rested,  becomes  additional 
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tfridenco  ot  the  tnidt  of  the  bulter  established  law  in  wlacli  it  ia  nov 
found  tn  bo  included.  Wo  may  have  inferred,  from  hifltoncal  o\-idcncc, 
that  the  unconti'olled  govcmmcnt  of  n  monarchy,  of  an  arislocracy,  oi 
of  tho  majority,  will  commonly  ho  a  tyranny :  but  wo  arc  entitled  tc 
rely  upon  this  goueralization  with  much  ]^catcr  assurance  when  it  U 
shown  to  be  a  corollar)-  from  etill  better  established  truths;  the 
infirmity  of  human  nature,  and  the  impossibility  of  maintaining  the 
predominance  of  reason  and  conscience  over  the  selJish  propcnsitie;' 
by  any  means  except  such  as  the  supposition  of  absolute  power  nertv 
sarily  excludea.  It  is  at  the  same  lime  obvious  that  even  theac  great 
facts  in  human  nature  derive  an  accession  of  evidence  from  the 
testimony  which  history  hears  to  the  eflects  of  despotism.  The  .siron!» 
induction  becomes  still  stronger  when  a  weaker  one  bos  been  bound 
up  nntli  it. 

On  tho  other  hand,  if  nu  induction  conflicta  with  stronger  inductions, 
or  with  conclusions  capable  of  being  correctly  deduced  from  thein,  then, 
unless  upon  reconsideratiun  it  should  appear  that  some  of  the  stronger 
inductions  have  been  stretched  too  far,  the  weaker  one  must  give  way. 
Tho  opinion  ho  long  jircvalent  that  a  comet,  or  any  other  unusual  ap- 
pearance in  the  heavenly  regions,  was  the  precursor  of  calamities  to 
mankind,  or  to  those  at  least  who  witnessed  it;  llie  belief  in  the  vera- 
city of  the  oracles  of  Delphi  or  Dodona;  the  relinncc  on  astrology,  or 
on  tlie  woatlicr-propbeciea  in  almanacs ;  were  doubtless  inductions  sup- 
posed to  be  grounded  on  experience  :  and  faith  in  such  d^Iustrtna  secm^t 
quite  capable  of  holding  out  against  a  great  multitude  of  failures,  pro- 
vided it  be  nourished  by  a  reasonable  number  of  casual  coincidences 
between  the  prediction  and  tho  event.  What  hiis  really  put  an  end  to 
those  insutficient  inductinns,  is  their  inconsistency  with  the  stronger  in- 
ductions subsequently  obtained  by  scientiBc  inquiry,  respecting  the 
CEiuses  upon  which  terrestrial  events  really  depend ;  and  whcix;  tliose 
Bcientific  truths  have  not  yet  penetrated,  tho  same  or  similar  delusions 
still  prevail. 

It  maybe  affirm'edaa  a  general  principle,  that  3!'  ■::^--''nn3,  whether 
RCrong  or  weak,  which  can  bo  conaeciod  together  !  laation,  arc 

confirmatory  of  one-  auollier :  while  any  which  lea<i  1  loiniui  ively  to  con- 
Bequ^ocea-^Ut  are  incompatible,  become  mutually  each  other's  teat, 
Bhowicg  that  one  or  other  must  be  given  up,  or,  at  least,  more  guard- 
edly expressed.  In  the  case  of  inductions  which  confirm  each  other, 
tho  one  which  becomes  a  conclusion  from  ratiocination  rises  to  at  least 
the  le^•cl  of  certainty  of  the  weakest  of  those  from  which  it  is  deduced ; 
while  in  general  all  are  more  or  loss  increased  in  certainty.  Thus  the 
Torricellian  experiment,  though  a  mere  case  of  thico  more  general 
laws,  not  only  strengthened  greatly  the  cridcnce  on  which  those  lawb 
rested,  but  convened  one  of  them  (the  weight  of  the  atmosphere)  from 
a  doubtful  generalization  into  one  of  tho  best-established  doctrines  in 
tlic  range  of  physical  science. 

If,  then,  a  survey  of  the  uniformities  which  have  been  ascertained  to 
exist  in  nature,  should  point  out  some  which,  as  far  as  any  human  pur- 
pose requires  certainty,  may  bo  considered  as  absolutely  certain  and 
absolutely  universal ;  then  by  means  of  these  uniformities,  wo  may  be 
able  to  niiae  miUtitudes  of  other  inductions  to  tho  same  point  in  the 
scale  For  if  we  can  show,  with  respect  to  any  induction,  that  either 
&  must  bo  true,  or  one  of  these  certain  and  universal  inductions  must 
Bs 
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adniii  of  an  exception  :  the  furmcr  go nerali nation  will  airain  ilic  same 
absolute  certainty  and  indcfeosiblcncM  vvitbiu  die  bounds  assigned  to 
it,  which  are  the  attributes  of  tlio  latter.  It  will  bo  proved  to  be  a 
law;  and  if  nut  a  result  of  other  and  simpler  laws,  it  will  be  a  law  of 
udture. 

Tliere  arc  such  ceilain  and  universal  inductions ;  and  it  is  because 
tfaere  are  such,  that  a  Logic  of  Induction  is  possible. 


CHAPTER  V. 

OP  TUB  LAW  OP  OMVEKSAL  CAtTSATlON. 

§  1.  Trb  plienomena  of  nature  exist  in  two  distinct  relations  to  one 
another;  that  of  simultaneity,  and  that  of  succession.  Every  phenom- 
enon is  related,  in  an  uniform  manner,  to  gome  phenomena  that  coexist 
with  it,  and  to  some  that  have  preceded  or  will  follow  iL 

Of  the  uniformities  which  exist  among  synchronous  phenomena,  the 
most  important,  on  eveiy  account,  are  the  laws  of  number;  and  next 
to  iliem  those  of  space,  or  in  other  words,  of  extension  and  figure.  The 
laws  of  number  are  common  to  synchronous  and  successive  phenome- 
na. That  two  and  two  make  four,  is  equally  true  whether  the  second 
two  follow  the  first  two  or  accompany  them.  It  is  as  true  of  days  and 
years  as  of  feet  and  inches.  The  laws  of  extension  and  figure,  (in  otlicr 
words,  the  theorems  of  geometry,  from  us  lowest  to  its  highest  branch- 
es,) are,  on  the  contrary,  laws  ol'simullancoua  phenomena  only.  Tlte 
various  parts  of  space,  and  of  the  objects  whicli  arc  said  to  fill  space, 
coexist ;  and  the  unvarying  laws  whicli  arc  llio  subject  of  the  science 
of  fTonmotry,  are  an  expression  of  the  mode  of  their  coexistence. 

This  is  a  cla.-**  of  laws,  or  in  other  words,  of  uniforpiitjcs,  fur  the  com- 
prehension and  proof  of  which  it  is  not  necessary  to  suppose  any  lapse 
of  time,  any  variety  of  facts  or  events  succeeding  one  another.  If  all 
the  nbjecis  in  the  universe  were  iinchaugcably  fixed,  and  had  remained 
inthiit  cimditiun  fnmi  elemily,  the  pmpositions  of  geometry  would  BiiU 
be  tnie  of  those  objects.  All  things  wliich  po.ssess  extension,  or  in  other 
words,  which  fill  space,  are  subject  to  geometrical  laws.  Possessing 
extension,  they  possess  figure,  possessing  figure,  they  must  possesfl 
(tome  figure  in  particular,  and  have  all  the  properties  which  geometry 
Witsigns  to  that  figure.  If  one  body  be  a  sphere  and  the  other  u  cylin- 
der, of  equal  height  and  diameter,  the  one  will  ho  exactly  iwo-lhirdi* 
of  tlie  other,  let  tlie  nature  and  quality  of  the  material  bo  what  it  will. 
Again,  each  body,  and  each  point  of  a  body,  must  occupy  some  place 
or  position  among  other  bodies;  and  the  position  of  two  iHxIiea  rela- 
tively to  each  other,  of  whatever  nature  the  bodies  be,  may  be  uner- 
ringly inferred  from  the  position  of  each  of  ihcm  relatively  to  any  third 
body. 

In  tbe  lavns  of  number,  then,  and  in  those  of  space,  we  recognize, 
in  the  most  unqualified  manner,  the  rigorous  universality  of  whicJi  we 
are  in  quest.  Those  Inws  have  been  in  all  ages  the  type  of  certainty, 
iho  standard  of  comparisfin  for  all  inferior  degrees  of  cridence.  Their 
imwiability  is  so  perfect,  that  we  are  unable  even  to  conceive  any 
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ption  to  ihera ;  and  philosopliors  have  been  led,  although  (as  I 
have  endeavored  to  show)  erroneously,  to  consider  their  evidenco  aa 
lying  not  in  experiettco,  but  in  the  original  constitution  of  the  human 
intellect.  If,  therefore,  from  the  la\vfl  of  space  and  number,  we  were 
able*  to  deduce  untformiLies  of  any  other  description,  tliis  would  be 
conclusive  cndcnce  to  us  that  those  other  uniformities  possessed  the 
■lime  degree  of  rigorous  certainty.  But  tliis  we  cannot  do.  'From 
laws  of  space  and  number  alone,  nothing  can  be  deduced  but  laws  of 
apace  and  number. 

Of  all  truths  relating  to  phenomena,  the  most  raluablo  to  as  ore 
those  which  relate  to  the  order  of  their  succession.  On  a  knowledge 
of  these  is  fotmded  every  reasonable  anticipation  of  future  facts,  and 
whatever  power  we  possess  of  infliiencint^  lluwe  facta  to  our  advantage. 
Even  the  lawR  of  geometry  are  chiefly  of  practical  importanco  to  us  as 
being  a  portion  of  the  promissos  from  which  the  order  of  the  succession 
of  phenomena  may  be  inferred, 

inasmuch  as  llic  motion  of  bodies,  the  action  of  farces,  and  the 
propaffation  of  influences  <if  all  sorts,  take  place  in  certain  lines  and 
over  definite  spaces,  iho  properties  of  those  lines  and  spaces  are  an 
important  part  of  the  la\vs  to  which  those  phenomena  are  themselves 
subject.  Moreover,  motions,  forces,  or  other  influences,  ajid  times,  are 
numerable  quantities ;  and  the  properties  of  number  arc  applicable  to 
thera  as  to  all  other  things.  But  although  the  Ia%vs  of  number  and 
apace  are  important  elements  in  the  ascertainment  of  uniformities  of 
succession,  they  can  do  nothing  towards  it  when  taken  by  themselves. 
They  can  only  be  made  instrumental  to  that  purpose  when  we  combine 
with  tliera  additional  premisses,  expressive  of  uniformities  of  succession 
already  known.  By  taking,  for  instance,  as  premisses,  these  proposi- 
tions :  that  bodies  acted  upon  by  an  instantaneous  force  move  with 
uniform  velocity  in  straight  lines ;  tliat  bodies  acted  upon  by  a  con- 
tinuofts  force  move  with  accelerated  velocity  in  straight  liuco ;  and 
that  bodies  acted  upon  by  two  forces  in  diflerent  directions  move  in 
the  diagonal  of  a  parallelog^ram,  whose  sides  represent  the  direction 
and  tpiantity  of  those  forces;  we  may  by  combining  ihcfic  truths  with 
pr<ipo«iiona  relating  to  the  pi'oporlics  of  straight  lines  and  of  parallelo- 
grams, (as  that  a  triangle  ia  half  of  a  parallelogram  of  the  same  base 
and  altitude,)  deduce  another  important  uniformity  of  succession,  viz., 
that  a  body  moving  round  a  centre  of  force  describes  areas  propor- 
tional to  the  times.  But  unless  there  hud  been  laws  of  &uccei>sicm  io 
our  premisses,  there  could  Imve  been  no  truths  of  succession  in  iiui* 
conclusions.  A  similar  remark  might  he.  extended  to  every  other  cluas 
of  phenomena  really  peruliar;  and,  had  it  been  attended  to,  would 
have  prevented  many  chimerical  attempts  at  demonstrations  of  the 
indemonstrable,  and  explanations  of  what  cannot  be  explained. 

It  is  not,  therefore,  enough  for  ua  that  the  laws  of  space,  which  are 
only  laws  of  simultaneous  phenomena,  and  the  laws  of  number,  which 
though  true  of  successive  phenomena  do  not  relate  lo  their  succession, 
possess  that  rigorous  certainty  and  universality  of  which  we  are  in 
search.  We  must  endeavor  to  find  some  law  of  succession  which  has 
those  same  attributes,  and  ia  therefore  fit  to  he  made  the  foundation  of 
processes  for  discovering,  and  of  a  test  for  verifying,  all  other  uniforrai- 
tiee  of  Bucceasion.  This  fundamental  law  must  resemble  the  truths  of 
(geometry  in  their  most  remarkable  peculiarity,  that  of  never  being,  ii» 
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auy  iuHtance  whatever,  defeated  or  suspended  by  any  cbonge  ol  ctf- 
ciimsioncos. 

Now  among  all  thuso  unlfurmitics  in  tlio  succcaiiion  of  pbeunmrna, 
which  commoD  observation  is  sufficient  to  bring  to  light,  there  are  very 
few  which  have  any,  even  apparent,  pretension  to  iJiia  rigorous  inde- 
fea&ibiiity ;  and  of  those  few,  one  only  has  been  found  capable  of  coin- 
pleioly  sustaining  it.  In  thut  one,  however,  we  recognize  a  law  which 
la  universal  also  in  onolher  sense;  it  is  coexleneivo  with  the  entire 
field  of  succeasivo  phenomena,  all  iustances  whatever  of  euccessioa 
being  examples  of  it.  This  law  is  the  Law  of  Causation.  It  is  an 
univor»nl  irulb  that  every  fact  which  baa  a  beginning  has  u  cause. 

This  generalization  may  appear  to  some  minds  not  lo  amount  to 
much,  since  after  all  it  asserts  only  this :  "  it  is  a  law,  Uiat  every  evcut 
depends  upon  some  law,"  We  must  not,  however,  conclude  ibal  the 
generality  of  llio  principle  is  merely  verbal:  it  will  be  found  upon 
inspection  to  bo  n()  vngue  or  unmoamng  assertion,  but  a  roosi  import- 
ant and  really  fundamental  trutli. 

§  S.  The  notion  of  Cause  being  the  root  of  the  whole  theory  of  Induc- 
tion, it  is  indispensable  lliat  this  idea  should,  at  the  very  outset  of  om 
inquiry,  be,  with  the  utmost  practicable  degree  of  precision,  fixed  and 
detennined.  If,  indeed,  it  were  necessary  for  the  purposes  of  induc- 
tive logic  that  die  strife  should  be  quelled,  which  has  so  long  raged 
among  the  different  schools  of  metaphysicians,  respecting*  the  origin 
and  analysis  of  our  idea  of  causation ;  the  promulgation,  or  at  least 
the  general  reception,  of  a  true  tlieory  of  utduction,  might  be  con- 
sidered desperate,  for  a  long  time  to  come.  But  in  this  as  in  most 
other  respects,  (he  science  of  the  Investigation  of  Truth  by  means  of 
Evidence,  has  no  need  to  borrow  any  premisses  firom  the  science  of 
the  ultimate  constitution  of  the  human  mind,  except  such  as  have  at 
last,  though  often  after  long  controversy,  been  incorporated  into  all  the 
existing  systems  of  mental  philosophy,  ur  all  but  such  us  may  be  re- 
garded as  csacntially  elTcte. 

I  premise,  then,  that  when  in  the  course  of  ibis  inquiry  I  speak  of 
the  cause  of  any  phenomenon,  I  do  not  mean  a  cause  which  is  not 
itself  a  phenomenon  ;  I  make  no  research  into  the  ultimate,  or  ontolo* 
gical  cause  of  anything.  To  adopt  a  distinction  familiar  in  the  wri- 
tini^  of  tho  Scotch  metaphysicians,  and  especiolly  of  Keid,  the  causw 
with  which  I  concern  myself  are  not  efficient,  but  ph^tical  rauset. 
They  are  causes  in  that  sense  alone,  in  which  one  physical  fact  may  be 
siudto  be  the  cause  of  another.  Of  the  efficient  causes  of  phenomeu, 
or  whether  any  such  causes  exist  at  all,  I  am  not  called  upon  to  give 
ui  opinion,  llie  notion  of  raudation  is  deemed,  by  the  schools  of 
metaph^cs  most  in  Triip;e  at  the  present  moment,  to  imply  a  myste- 
rions  and  mcvt  powerful  tie,  such  as  cannot,  or  al  least  does  not,  exist 
between  any  physical  fact  and  that  other  phyncal  fact  opon  which  it  is 
inwrably  cooseinMnii,  and  whi^  is  popularly  termed  its  cause :  and 
thctice  b  de>dQrea  tlie  supposed  necessity  of  asceo^g  higher,  into  the 
Bjaanew  and  inbereat  consdtatioa  of  thugs,  to  find  the  true  raviset,  the 
owe  which  is  not  ooty  feBowed  by,  but  actnally^vWwrv,  the  effect. 
No  ffidi  necessity  esists  lor  the  purpose*  of  the  pceMut  iDi)uiTT,  dot 
wflB  aay  s«c&  dodrioe  be  fUrad  in  the  fbOowiu  pejces.  But  neiUnr 
vffl  &eie  be  fbu&d  asythmg  inco«Dpatible  with  n.    We  are  io  do  mvj 
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concerned  in  the  question.  The  only  notion  of  a  cause,  which  tlie 
theory  of  induction  rcquiros,  is  such  a  notion  as  can  be  gained  from 
experience.  The  Law.  of  Causation,  the  reco^ition  of  which  is  the 
main  pillar  of  inductive  philosophy,  is  but  the  familiar  truth,  thac  inva- 
riability iif  succession  is  found  by  obsei-vation  to  obtain  between  every 
fact  in  nature  and  some  other  fact  which  baa  preceded  it;  independ- 
ently of  all  consideration  reepccting^  the  ultimate  mode  of  producttmi 
of  phenomena,  and  of  every  other  question  regarding  the  nature  of 
"  Tilings  iu  themselves." 

Between  the  phenomena,  then,  which  exitit  at  nny  instant,  and  the 
phenomena  which  exist  at  the  Buccceding  instant,  tliere  is  an  invariable 
order  of  succession;  and,  as  wo  said  in  speaking  of  the  general  uni- 
formity of  the  course  of  nature,  this  web  is  composed  of  separate  fibres; 
this  collectivo  order  is  made  up  of  particular  sequences,  obtaining  inva- 
riably among  tlie  separate  parts.  To  certain  facia,  certain  facts  always 
do,  and,  as  we  believe,  always  will,  succeed.  The  invariable  antcCe* 
dent  is  termed  the  cause;  the  invariable  consequent,  the  effecL  And 
the  universality  of  the  law  of  causation  consists  in  this,  that  every  con- 
sequent is  connected  in  tbis  manner  with  some  particular  antecedent, 
or  set  of  antecedents.  Let  tho  fact  be  what  it  may,  if  it  has  begun  to 
exist,  it  was  preceded  by  some  fact  or  facts,  with  which  it  is  invnria- 
bly  coimected.  For  every  event,  there  exists  some  combination  of 
objects  or  events,  some  given  concurrence  of  circumstunces,  positive 
and  negative,  the  octiurrcncc  of  which  will  always  l>e  followed  by  tliat 
phenomenon.  Wo  may  not  have  found  out  what  this  concurrence  of 
circumstances  may  bo;  but  we  never  doubt  that  there  is  such  a  one, 
and  tbat  it  never  occurs  without  having  the  phenomenon  in  question 
as  its  efl'ect  or  consequence.  Upon  tho  universality  of  this  truiL  de- 
ponds  the  possibility  of  reducing  tho  inductive  process  to  rules.  The 
undoubted  assurance  we  have  that  there  is  a  law  to  be  found  if  we  only 
knew  how  to  find  it,  will  bo  seen  presently  to  be  the  source  from  which 
the  canons  of  the  Inductive  Logic  derive  their  validity. 

^  3.  It  is  seldom,  if  ever,  between  a  consequent  and  one  sinG;1o  an- 
tecedent, that  this  invariable  sequence  subt^isls.  It  is  usually  between 
a  consequent  and  the  sum  of  several  antecedents;  the  concurrence  of 
them  all  being  requisite  to  produce,  tbat  is,  to  bo  certain  of  being  fol- 
lowed by,  the  consequent.  In  such  cases  it  is  very  common  to  single 
out  one  only  of  the  antecedenw  under  the  denomination  of  Cause,  call- 
ing the  others  merely  Conditions.  Thus  if  a  man  eats  nf  a  particular 
dish,  and  dies  iu  consequence,  that  is,  would  nut  have  died  if  be  had 
Qot  eaten  of  it,  people  would  be  apt  to  say  that  eating  of  tliat  dish 
was  the  cause  of  his  death.  There  needs  not,  however,  be  any  inva- 
riable connexion  between  eating  of  the  diah  and  death  ;  but  there 
(icrtainly  is,  among  the  circumstances  which  took  place,  some  combi- 
nation or  other  upou  which  death  is  invariably  consequent :  as,  fur 
infitance,  the  net  of  eating  of  the  dish,  combined  with  a  particular  bodily 
cunstitntton,  a  particular  state  of  present  health,  and  perhaps  evtn  a 
certain  slate  of  the  atmnsphero ;  the  whole  of  which  circumstances 
perhaps  constituted  in  this  particnlar  case  lhet:oBr?i/;o7w  of  the  phenom- 
enon, or  in  other  words  the  set  of  antecedents  which  detennined  it, 
and  but  fur  ivhich  it  would  not  have  happened.  The  real  Cause,  is 
tho  whole  of  these  antecedents ;  and  wo  ha^e,  philosophically  speak- 
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ing,  no  right  lu  give  ibe  name  of  cause  to  one  of  tliem,  exiluaivelj"  of 
the  others.  W'liat,  in  the  case  wo  liave  siipjiuiit'd,  tlirtgiiues  the  incur 
rectnew  of  tho  cxproiittion,  la  i\i\a  :  ibat  the  viiriuus  ouDditiona,  except 
the  single  one  of  eating  tho  food,  wore  not  cvcnU  (that  id,  instajitaneoiu 
changes,  or  successions  of  instantaneous  changes)  hut  states,  poesesdiug 
more  or  less  of  pcrmancnc}* ;  and  might  therefore  have  preceded  the 
effect  by  an  indefinite  length  of  duration,  for  wont  of  the  event  which 
was  requisite  to  complete  tho  required  concurrence  of  conditions: 
while  aa  soon  as  that  event,  eating  the  food,  occurs,  no  other  cause  is 
waited  for,  but  ibo  cQect  begins  immediately  to  lake  place:  and  hence 
the  appearance  U  presented  of  a  more  immcdinte  and  closer  connexion 
between  the  effect  and  that  one  antecedent,  than  between  the  effect 
and  the  remaining  conditions.  But  although  we  may  think  proper  to 
give  the  name  of  cause  to  that  one  condition,  llie  fulialment  of  which 
completes  tho  tale,  and  brings  about  the  efl'ect  without  further  delay ; 
ihis  condition  has  really  no  cloi^er  relation  to  the  effect  titan  any  of  tho 
other  conditions  has.  Tho  production  of  tho  consequent  required 
that  they  should  all  exist  immediately  pro\'ioU8,  thougii  not  that  they 
should  all  begin  to  exist  immediately  previous.  The  statement  of  tlie 
cause  is  incomplete,  unless  in  some  shape  or  other  wc  introduce  all 
tho  conditions.  A  man  takes  mercury,  goes  out  of  doors,  and  catches 
cold.  Wc  say,  perhaps,  that  the  cause  of  his  taking  culd  was  ex- 
posure to  tho  air.  It  is  clear,  ho^vcvcr,  that  his  having  taken  mercury 
may  have  been  a  necessary  condition  of  his  catching  cold;  and  though 
it  might  consist  ^vith  usage  to  say  that  the  cause  of  his  attack  was  ex- 
posure to  the  air,  to  be  accurate  we  ought  to  say  that  the  cause  was 
exposure  to  the  air  while  under  the  effect  of  mercury. 

If  wo  do  not,  when  aiming  at  accuracy,  enumerate  all  the  condi 
tions,  it  is  only  because  some  of  them  will  in  most  cases  be  under- 
stood without  being  expressed,  or  because  for  the  purpose  in  view 
they  may  without  detriment  be  overlooked.  For  example,  when  we 
say,  the  cause  of  a  man's  death  was  that  his  foot  slipped  in  climbing  a 
ladder,  we  omit  as  a  thing  unnecessary  to  bo  slated  the  circumstance 
of  his  weight,  though  quite  as  indispensable  a  condition  of  the  effect 
whicli  lix>k  place.  When  wc  say  lliat  the  assent  of  the  crown  to  n 
hill  makes  it  law,  wc  mean  that  the  assent,  being  never  given  until  all 
iho  other  conditiuns  ore  fulfilled,  makes  up  the  sum  of  the  conditions, 
aliliuugh  no  one  now  n'gnnls  it  as  the  piincipal  one.  M^hen  the  deci- 
sion of  a  legislative  assembly  has  been  determined  by  the  casting  \o\e 
of  the  chairmnn,  we  oflcn  »ay  that  this  one  person  was  llie  cause  of  all 
tlie  eflects  which  resulted  from  the  enactment.  Yet  we  do  not  leally 
suppose  tha\  his  single  vote  contiibulcd  more  to  t])e  result  than  that 
of  any  other  person  who  voted  in  ihc  aflirmative  ;  but,  for  the  purj)oee 
we  have  in  view,  which  is  that  of  fixing  him  with  tho  responsibihty,  the 
share  which  any  other  person  took  in  tho  transaction  is  not  material. 

In  all  these  instances  the  fact  which  %vas  dignified  by  the  name  of 
cause,  wos  the  one  condition  which  come  last  into  existence.  But  it 
must  not  bo  supposed  tliat  in  the  employment  of  tlie  term  this  or  any 
other  rule  is  always  adhered  to.  Nothing  can  belter sliow  tho  absence 
of  any  scientific  ground  for  the  distinction  between  the  cause  of  a  phe- 
nomenon and  its  conditions,  than  tho  capricious  mariner  in  which  wo 
select  from  among  the  conditions  that  wnich  wc  choose  to  denominate 
the  cause.     However  numerous  the  conditions  may  be,  there  is  hardly 
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■ny  of  ill  era  vrliich  may  not,  according  to  the  puniosc  of  oar  unmcdiate 
discourse,  obtain  that  nominal  preeminence.  'iWa  will  be  seen  by 
analyzing  the  conditions  of  some  one  familiar  plienomenon.  For 
exampte.  a  stone  tliroivn  into  water  falls  to  the  boiioin.  What  arc  the 
conditions  of  ib'is  event'?  In  the  first  place  there  must  bo  a  Mone,  and 
waior,  Hiid  tlie  stono  must  be  thrown  into  the  water ;  bnt,  these  (iui>p(>- 
aitions  funding  port  of  tlie  enunciation  of  the  phenomenon  itself,  to 
include  them  aUo  among  the  conditions  would  he  a  viciuua  tautology', 
and  this  cla^  of  conditions,  therefore,  have  never  received  the  name  of 
cause  from  any  but  the  achoolmen,  by  whom  they  were  called  tlie  //»«- 
Urial  cause,  caujia  matcrialiif.  The  next  condition  is,  ilicrc  iimst  lie 
an  earth:  and  accordingly  it  \^  utlen  said,  thai  the  full  of  a  stone  is 
cati^ed  by  the  earth ;  or  by  a  power  or  property  of  the  earth,  or  a  force 
exerted  by  (iie  earth,  all  of  which  arc  merely  roundabout  ways  of  say- 
ing that  it  is  caused  by  the  caith  ;  or,  lastly,  the  earth's  attraction;  which 
also  is  only  a  technical  mode  of  saying  that  ihc  cartli  causes  tlie  motion, 
with  ibe  additional  pai'ticularity  that  tlic  motion  is  toward*  the  earth, 
which  is  not  a  cbaracicr  of  the  cause,  but  of  the  eSect.  Let  us  now 
pass  to  another  condition.  It  is  act  enough  that  the  earth  should  exist; 
the  body  must  be  within  that  distance  from  it,  in  which  the  earth's 
attraction  preponderates  over  that  of  any  other  body.  Accordingly  we 
may  say,  anti  the  expression  woulil  l>o  ronfcsaedly  correct,  that  the 
cause  oi* the  stone's  falling  is  its  being  within  tk& sphere  of  the  earth's 
attraction.  We  proceed  to  a  further  condition.  The  stone  is  immersed 
JD  water:  it  Li  therefore  a  condition  of  its  rcacliingtbe  ground,  ihutita 
sitecific  levity  exceed  that  of  the  surrounding  Quid,  or  in  other  words 
that  it  suriKiss  tn  weight  an  ccjual  volume  of  water.  Accordingly,  any 
one  would  be  acknowledged  to  speak  correctly  who  said,  that  the  cause 
of  the  stone's  going  to  the  bottom  is  its  exceeding  in  specific  gravity 
the  fluid  in  which  it  is  immersed. 

Thus  we  see  that  each  and  every  condition  of  the  phenomenon  may 
he  taken  in  its  turn,  and  with  equal  propriety  in  common  parlance,  but 
with  equal  impropriety  in  scienlitic  discourse  may  be  spoken  of  as  if 
it  were  tiio  entire  cause.  And  in  practice  that  particular  condition  is 
usually  styled  the  cause,  w)iose  share  in  the  matter  ia  superficially  the 
most  conspicuous,  or  whose  rc^juisitenoss  to  the  production  of  the  effect 
we  happen  to  bo  insiating  upon  at  the  moment.  So  great  is  the  force 
of  this  last  considernlion,  that  it  oflen  induces  us  to  give  the  name  of 
caiLse  even  to  one  of  the  negative  conditions.  We  say,  for  example. 
The  caano  of  the  army's  being  surprised  was  the  scntmcl's  being  off 
his  post.  But  since  the  soutiners  absence  was  not  what  created  the 
finemr,  or  made  the  soldiers  to  be  asleep,  how  did  it  caa-^e  them  to  be 
suqinsed  1  All  that  is  really  meant  is,  that  the  event  would  not  have 
hnpnoncd  if  ho  had  been  at  Ins  duty.  His  being  off  his  post  w*as  no 
producing  cause,  but  tlio  mere  absence  of  a  preventing  cause:  it  was 
simply  equivalent  to  his  non-ex wie nee.  From  nothing,  from  a  more 
negation,  no  consequences  con  proceed.  All  effects  are  connected,  by 
the  tawof  causation,  with  some  set  of y/ojtiVicc  conditions ;  negative  ones, 
it  is  true,  being  almost  always  required  in  addition.  In  other  words, 
every  fact  or  phenomenon  which  has  a  beginning,  invariably  arises 
ivhen  some  certain  combination  of  positive  facts  exists,  provided  cer* 
.un  otlier  positive  facts  do  not  exist. 

Since,  tlien,  mankind  are  accustomed,  ^vith  acknowledged  propriety 
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■a  fur  OS  the  ordiaancea  of  language  are  concerned,  to  give  tbc  name 
of  cause  U>  almusi  any  one  of  the  coti(iitif»ns  of  a  pheoomcnoD,  or  any 
portion  of  ilio  whole  number,  ofbitrarily  selocted,  without  excepting 
even  those  condiiiona  which  are  purely  negative,  aTid  in  rlicm&clvefl 
iucapuble  of  eausiiig  anything ;  it  will  probably  ba  admitted  mthout 
longer  diseussion,  thut  no  one  of  the  conditions  haa  more  claim  to  that 
title  than  another,  and  that  the  real  cause  of  the  phonomcnbu  ik  the  os- 
Remblago  of  ail  ita  conditions.  There  is,  no  doubt,  a  tendency  (which 
uur  first  example,  that  of  death  from  taking  a  particular  food,  suffi- 
ciently illustrates)  to  associate  tlie  idea  of  causation  with  tlie  proximate 
antecedent  event,  rather  than  with  any  of  the  antecedent  atatet,  or 
permanent  facts,  which  may  happen  also  to  be  conditions  of  the  plic- 
Domcnon;  the  reason  being  that  the  event  not  onl)'  exists,  but  begins 
to  exiat  immediately  previous :  while  the  other  conditions  may  Itave 
preexisted  for  an  indefinite  time.  And  this  tendency  shovs  itself  very 
riiibly  in  the  difierent  logical  6ction5  which  ore  resorted  to  even  by 
philosophers,  to  avoid  the  necessity  of  giving  the  name  of  cause  to 
anjthing  which  had  cxi.->ted  ibr  an  indeterminate  length  of  lime  before 
the  effect.  Thus,  rather  than  say  Uial  the  earth  causes  llie  fall  of 
bodies,  they  ascribe  it  to  sxjifrct  exorted  by  the  earth,  or  an  aitraction 
by  the  corth,  abstractions  which  thoy  con  represent  to  themsclvce  a* 
exhausted  by  each  «fi*«jrl,  and  ihci-cforo  constituting  at  each  aucccs-aive 
instant  a  fresh  act,  simulioneous  with,  or  nnly  immediately  preceding, 
the  eflect.  Inasmuch  as  the  coming  of  tlio  circumstance  which  com< 
pletcs  the  a&semblago  of  conditions^  is  a  change  or  event,  it  ihence 
happens  that  an  event  is  altvays  the  amccedcm  iu  closest  Qpnitront 
proximity  to  tlio  conflC4]uent :  and  llits  may  account  for  the  illusion 
whidi  disposes  us  to  took  upon  the  pruxiututo  event  as  6tanding  more 
peculioily  m  the  position  of  a  cause  thuii  any  ol'  die  onteccdcDt  etatc& 
But  even  this  peculiarity  of  being  in  closer  proximity  (o  the  effoci 
than  any  other  of  its  conditions,  is,  as  we  have  already  seen,  Hu 
from  being  necessary  to  the  common  notion  of  a  cause;  with  which 
notion,  on  the  contrary,  any  one  of  the  conditions,  either  positive  or 
ne^ijative,  is  tbtind,  upon  occoiiion,  completely  to  accord. 

The  cause,  then,  plitlosuphically  5peaking,  is  the  sura  total  of  the  con- 
ititions,  positive  and  negative,  taken  together;  the  whole  of  the  contin< 
gencies  of  every  description,  which  being  realized,  the  consoi]uenl 
mvariably  follows.  The  negative  conditions,  however,  of  any  phenom- 
enon, a  special  enumeration  of  wliich  would  generally  be  very  proHx, 
may  be  itll  summed  up  under  one  head,  namely,  the  absence  of  pre- 
venting or  counteracting  causes.  The  convenience  of  this  mode  o( 
expression  is  grounded  mainly  upon  iho  fact,  that  the  cflccta  of  any 
cause  in  couniemctitig  another  cause  may  in  most  cosob  bo,  willi  strict 
iicionttfic  exactness,  regarded  as  a  mora  extension  of  its  own  proper  and 
septu-ate  effects.  If  gravity  reiaids  the  upward  motion  of  a  projectile, 
nnd  dcUects  it  into  a  parabolic  trajectory,  it  produces,  in  bo  doing,  the 
very  same  kind  of  etluct,  and  even  (as  mathcmnticians  kuow)  the  xamo 
quantity  of  cH'ect,  ds  it  does  iu  its  ordinary  operation  of  caufiiii;^  ih« 
mil  of  bodies  when  simply  deprived  of  their  support.  II'  an  alkaline 
solution  mixed  with  an  acid  destroys  its  sourness,  and  prevent.t  ii  from 
reddening^  vegetable  blues,  it  is  because  the  speciKc  etlect  of  the  alkali 
U  to  combino  with  llio  acid,  and  form  a  compound  witli  totally  diQcreal 
qualiiioe.     This  property,  vvhirh  ctiuses  of  all  dGftcriplions  pofi&<>si.  ot 


SAUSATION. 


aoi 


prevouting'  Iho  effects  of  other  causc'i  by  virtue  (for  ilio  most  part)  of 
the  Bame  lawa,  uccoriliiig  to  which  they  produce  their  own,*  enables 
03,  by  estabbsbiug  the  general  axiom  thai  all  causes  are  liable  to  be 
counteracted  in  their  ofiects  by  one  another,  to  tlispeuso  with  the  cttn 
siiieraiion  of  negative  coaditionii  entirely,  and  limit  the  notion  of  cuufte 
to  the  assemblage  of  the  positive  conditions  of  the  phenomenon:  one 
negative  condition  invariably  understood,  and  the  same  in  all  instnneos 
(namely,  tho  absence  of  all  counteracting  causes)  being  sufticicnt,  along 
with  the  sum  of  the  positive  conditions,  to  make  up  tlio  whole  set  of 
circumstances  upon  which  the  phenomenon  is  dependent. 

$  4.  Among  the  positive  conditioos,  an  wo  have  seen  that  tlicro  are 
some  to  which,  in  coraraon  parlance,  the  term  cause  is  more  readily 
and  frequently  awarded,  so  there  arc  others  to  which  it  is,  in  ordinary 
circumstances,  refused.  In  mo^  cases  of  causation  a  distinction  ia 
commonly  drawn  between  something  which  acts,  and  some  otlier  thing 
which  is  acted  upon,  between  an  agent  and  a  patient.  Both  of  those, 
it  would  bo  universally  allowed,  arc  conditions  of  tho  phenomenon ; 
but  it  would  be  tliought  absurd  to  call  tho  latter  the  caut>e,  that  title 
being  reserved  for  the  former.  The  distinction,  however,  vanishes  on 
examination,  or  rather  is  found  to  be  only  verbal ;  arising  from  an  in- 
cident of  mere  expression,  namely,  that  the  object  said  to  be  acted  vpon^ 
and  which  is  considered  as  the  scene  in  which  the  effect  takes  place,  ia 
commonly  included  in  the  phrase  by  wbich  the  effect  is  spoken  of,  so 
that  if  it  were  also  reckoned  as  part  of  tUo  cause,  tho  seeming  incon- 
gruity would  aiise  of  its  being  Bupposed  to  cause  itself  In  tlie  in- 
fttaucc  which  we  have  already  had,  of  falling  bodies,  tho  question  wa.s 
thus  put : — What  ia  tlie  cause  which  makes  a  stone  full  {  and  if  the 
answer  had  been  "the  stone  itself,"  tho  expression  would  have  been 
in  apparent  contradiction  to  the  meaning  of  the  word  cause.  The 
stone,  therefore,  is  conceived  as  the  patient,  and  tho  eurth  (or,  accord- 
ing to  the  common  and  mo$)t  unpbilosophical  practice,  some  occult 
quality  of  the  earth)  is  represented  as  the  agent,  or  cause.  Dut  that 
there  is  nothing  fundanientol  in  the  distinction  may  be  seen  &om  this, 
that  if  we  do  but  alter  tho  more  wording  of  the  question,  and  express 
it  thus.  What  is  the  cause  which  produces  vertical  motion  towards  the 
eartli  f  we  might  now,  witliout  nny  incongruity,  speak  of  the  stone  or 
other  hea\'y  body  as  ilie  agent,  which,  by  virtue  of  it-s  omi  laws  or 
properiiea,  commences  moving  towards  the  earth ;  although  to  save  the 
established  doctrine  of  the  inactivity  of  matter,  men  usually  prefer  here 
eUbo  to  ascribe  the  effect  to  an  occult  quality,  and  say  that  the  cajse  is 
not  the  stone  itaeli',  but  the  weight  ox gravitat'i^m  of  tbo  stone. 

*  There  tre  a  few  ezceplloos ;  for  iheru  are  somo  properties  of  object*  which  seem  to  be 
(vurely  prowntivH ;  ■■  the  properly  of  opamic  bdlirs,  by  wh 
of  lignl.    Tbia,  m  f&r  aa  wo  are  ablu  to  unuurstand  it,  npnes 

counlcracliiiK  snother  by  Uie  same  law  whcruby  it  proiluccs  iis  own  efTects,  but  nl  an 
hich  inanifeitU  iuclf  in  no  Dthei  way  than  in  defeating  the  cfiecta  of  uiolhcr 
agency.  If  we  ko«w  upon  wrmt  other  rulaiiona  tu  light,  ur  upon  what  peculinrities  of 
•tructar«  opacity  depeodi.  wg  might  find  that  this  is  only  an  apparent,  not  a  real,  cxcop- 
Uott  lo  tho  ^oarai  prupoititior)  tii  tha  tt>xt.    lu  any  cose  U  Doeda  not  n^txi  ibo  practical 


I  purely  preventive ;  aa  the  property  of  opumic  bdlirs,  bji  which  they  intercept  ihn  paa^aga 
of  lignl.  Tbia,  m  far  aa  wo  are  ablu  to  unuurstand  it,  uppesni  an  in^tanco  not  of  one  cnuMi 
counlcraclinK  ,  -       .  , 

agency  which  inanifeata  itself  in  no  othei  way  than  in  defeating  the  cfiecta  of  another 
: 


itructar«  opacity  depeodi.  wg  might  find  that  this  is  only  an  apparent,  not  a  real,  cxcop- 
Uott  lo  tho  ^oarai  prupottition  tii  the  tt>xt.  lu  any  cose  U  oeeda  not  n^txi  ibo  practical 
application.  The  lurtuuU  which  inctudea  all  the  nogalivo  condiUoim  of  an  t'lTect  in  the 
•inRle  one  of  tho  absence  of  countwractine  caU!t<'H,  »  not  violated  by  aoch  casM  aa  this; 
altbongh.  if  all  couDtcnt^'liiiir  agcncioa  wero  of  this  dencription,  tliero  would  bo  do  pur- 
poaeaervod  by  omployin?  (ho  inrmuin,  since  wo  shnald  siill  have  to  onumerate  ipecially 
the  nentive  conditions  of  mcb  phrriompnon,  insteiut  of  regarding  them  as  unpUcilljr  con 
Utned  in  tha  poaitivfi  lawa  of  tlio  vanoiu  other  a^nciea  in  ODtuie. 
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Those  nliii  liave  comcndcJ  for  a  radical  difitiDction  between  agent 
and  ]>utient,  bavu  generally  conceived  the  agent  as  tlmt  whit-li  causea 
Rome  Htato  of,  ur  eoroe  change  in  the  state  of,  another  object  whicli  ia 
called  the  patient.  But  a  htlle  reflection  will  show  that  the  license 
we  assume  of  speaking  ot*  pitonomona  aa  state*  of  tlie  varioua  obiocta 
which  take  part  in  them,  (an  artifice  of  which  so  much  use  lia^  been 
made  by  some  pIiilosop}icrg,  Brown  in  particular,  for  the  apparent 
explanation  of  phenomena,)  is  simply  a  sort  of  logical  fiction,  useful 
Bomctimes  as  one  among  several  modes  of  expression,  but  which 
should  never  bo  supposed  to  be  the  Btatoment  of  a  philosophical  truth. 
Even  thotio  of  the  attributes  of  au  object  which  might  seem  with 
greatest  propriety  tu  be  called  states  of  tlio  object  itself,  its  sensible 
qualities,  its  color,  hardness,  shape,  and  the  like,  are,  in  reality,  (as  no 
one  has  jjoiiited  out  more  clearly  than  Brown  himself,)  phenomena  of 
causation,  in  which  the  substance  is  distinctly  the  agent,  or  producing 
cause,  llie  patient  being  our  own  organs,  and  those  of  other  sentient 
beings.  \Vhat  wo  call  the  states  of  objects,  are  always  sequences  into 
which  those  objects  enter,  generally  as  antecedents  or  causes;  and 
things  are  never  more  active  than  in  tlie  production  of  those  phenomena 
in  which  they  are  said  to  be  acted  upon.  Thus,  in  the  last  example, 
that  of  a  sensation  produced  tn  our  organs,  are  not  the  laws  of  our 
organization,  and  even  those  of  our  minds,  as  directly  operative  in 
determining  the  cSect  produced,  os  Uic  laws  of  llic  outward  object  t 
Though  wo  call  prusaic  acid  the  agent  of  a  man's  death,  aro  not  the 
whole  of  the  vitiU  and  organic  properties  of  Uie  patient  as  actively 
instiiimeotal  as  the  poifion,  in  the  chain  of  effects  which  so  rapidly 
terminates  his  sentient  existence'?  In  the  process  of  cducaiiun,  we 
may  call  the  teacher  the  agent,  and  the  scholar  only  the  material  acted 
upon ;  yet  in  truth  all  the  facts  which  preexisted  in  the  scholar's  mind 
exert  cither  cooperating  or  couuteractmg  agencies  in  relation  to  the 
teacher's  clTorts.  It  is  not  light  alone  which  is  tlie  agent  in  ^n'sion.  but 
light  coupled  with  the  active  properties  of  the  eye  and  brain,  and  with 
those  of  the  visible  object.  The  distinction  between  agent  and  patient 
is  merely  verbal :  patients  are  alwoys  agents ;  in  a  great  proportion, 
indeed,  of  all  natural  phenomena,  they  aro  so  to  such  a  degree  as 
to  react  most  forcibly  upon  the  causes  which  acted  upon  them :  and 
even  when  this  is  not  the  cose,  ihoy  contribute,  in  the  same  manner  as 
any  of  the  other  conditions,  to  the  production  of  the  effect  of  which 
they  aro  vulgarly  treated  as  the  mere  theatre.  All  the  positive  con- 
ditions <tf  1^  phenomenon  are  alike  agents,  alike  active;  and  in  any 
expression  ot  the  cause  which  professes  to  be  a  complete  one,  none  of 
them  can  with  reason  be  excluded,  except  such  as  havo  already  been 
implied  in  the  words  used  for  describing  the  effect;  nor  by  including 
even  these  would  there  be  incurred  any  but  a  merely  verbal  incon* 
Bistoncy. 

§  5.  It  now  remains  to  advert  to  a  distinction  which  is  of  first-rato 
importance  both  for  clearing  up  the  notion  of  cause,  and  fur  obviating 
a  very  specious  objection  often  made  against  the  view  which  we  have 
taken  of  the  subject. 

When  we  define  tlie  cause  of  anything  (in  the  only  senate  in  whicli 
tliB  present  inquiry  has  any  concern  with  causes)  to  be  "  the  antecodeni 
which  it  invariably  follows,"  wo  do  not  use  this  phrase  as  exactly 
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Bynonyraous  wah  "  ihe  anUaceUent  which  it  invariably  Uat  followed  iu 
our  past  experience."  Such  a  mo*lo  of  viewini;  causation  wouM  he 
liable  to  tiio  objection  very  plausibly  urged  by  Dr.  Reid,  namely,  ihat 
according  lu  ilna  doctrine  night  must  bo  the  cause  of  day,  and  day  the 
cause  of  niglit ;  Bincc  these  phenomena  have  invaxiabiy  succeeded  one 
auothor  from  the  beginning  of  the  world.  But  it  is  necessary  to  oar 
using  the  word  cause,  th^  wo  should  believe  not  only  that  the  ante- 
cedent always  ha^  been  toliowed  by  the  consequent,  but  that,  as  long 
•jiA  the  present  conatitulion  of  tliing^a  endures,  it  always  will  bo  so.  And 
this  would  not  be  true  of  day  and  night.  We  do  not  betieve  that  niglit 
will  bo  followed  by  day  under  any  imaginable  circumstances,  but  only 
that  it  will  bo  &o,  pronidetl  ihc  snn  mos  above  tho  horizon,  if  the  nun 
ceased  to  rise,  which,  for  aught  wo  know,  may  bo  perfectly  compatible 
with  tho  general  laws  of  matter,  night  would  be,  or  might  bo,  eternal. 
On  the  other  band,  if  the  sun  is  above  the  horizon,  his  light  not  extinct, 
and  no  opaquo  body  between  us  and  him,  we  believe  tirmly  that  unless 
a  change  takes  place  in  the  properties  of  matter,  this  cumbinnlion  of 
anlecc'denls  will  bo  followed  by  the  consequont.  day  ;  lliat  il'tho  cora- 
binaiion  of  antecedents  could  bo  indcftnitely  prolonged,  it  would  be 
always  day;  and  that  if  the  same  combination  had  always  existed,  it 
would  always  have  been  day,  quite  independently  of  night  a.s  a  pi-ovious 
condition.  Therefore  is  it  that  we  do  not  call  night  tho  cause,  nor  even 
a  condition  of  day.  The  existence  of  the  sun  (or  some  such  luminons 
body),  and  there  being  no  opuijue  medium  in  a  straight  lino*  between 
that  body  and  the  pari  of  the  earth  whero  we  are  situated,  are  the  sole 
conditions  ;  and  the  union  of  those,  without  tho  additiort  of  any  super- 
fluous circumstance,  constitutes  tho  causc.  This  is  what  writers  mean 
when  they  say  that  tho  notion  of  cause  involves  the  idea  of  necessity 
If  there  be  any  meaning  which  confessedly  belongs  to  tho  term  nccen- 
sity,  it  is  uHcondU tonal ftess.  That  which  is  necessary,  that  which  tmut 
be,  moans  that  which  will  be,  whatever  supposition  wo  may  make  in 
regard  to  all  other  things.  Tho  succession  of  day  and  night  evidently 
is  not  nocessary  in  this  sense.  It  is  conditional  upon  the  occurrence  of 
other  antecedents.  That  which  will  be  followed  by  n  given  consequent 
when,  and  only  when,  somo  tlurd  circumstance  also  exists,  is  not  the 
causc^  even  although  no  case  should  have  ever  occurred  in  which  tho 
phenomenon  took  place  without  it. 

Invariable  sequence,  therefore,  is  not  synonymous  with  causation, 
unless  the  sequence,  besides  being  invariable,  is  unconditional.  There 
are  sequences  as  uniform  in  past  experience  as  any  others  whatevtjr, 
which  yel  we  do  not  regard  as  cases  of  causation,  Vjut  as  conjutictions, 
in  somo  nort  accidental.  Such,  to  a  philosopher,  is  that  of  dny  and 
night.  Tho  one  might  have  existed  for  any  length  of  time,  and  tho 
other  not  have  fullowe<i  the  sooner  for  its  existence;  it  follows  only  if 
certain  other  antecedents  exist ;  and  where  those  antecedents  existed, 
it  would  follow  in  any  case.  No  one,  probably,  ever  called  night  the 
cause  of  day  ;  mankind  must  so  soon  have  arrived  at  the  very  obvioiis 
generalization,  that  the  state  o{  general  illumination  winch  we  call  day 


•  [  118P  the  woTd«"Blraiclil  linu"  ror>!n?»i(y  ami  rimr'icity.  In  reiilitv  Ibe  line  in  qiir« 
tion  is  [tot  fxnrtly  strnight  for,  from  the  efTrnzta  o(  Trfmctiun.  we  actunll^  seo  the  sun  for  a 
•hort  interval  Juriiig  which  thw  opaqiio  mass  of  ihc  earth  ib  iJiWrposcd  in  &  dircci  line  be- 
twern  ihr  sun  and  our  pyps:  ihus  rp&'izing,  though  bat  to  ■  limited  extent,  ttie  covetsd 
Jof  iileratura  of  seeing  roum)  n  conior. 
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would  f<r»1Iuw  ilie  presenca  of  a  sufficiently  luminons  body,  wbolher 
darkness  had  pi-oceded  or  not. 

Wo  may  dcline,  iheretbre,  the  cause  of  a  phenomenon  to  bo  tho  an- 
tecedent, or  iho  concurrence  of  antecedents,  upon  which  it  is  invarinbly 
and  unconditionally  conacq^uenl.  Or  if  wo  adopt  the  convenient  modi 
fication  of  the  meaning  of  tlio  word  causo,  which  confines  il  to  the  as- 
eemblago  of  positive  conditions,  without  th^^ncg^tive,  then  instead  of 
•'unconditionally/'  we  inuMl  say,  "subject  lo  no  other  than  negative 
conditions." 

It  is  evident,  thnt  from  a  limited  number  of  unconditional  wquencew, 
there  will  result  a  much  greater  numlior  of  conditioni^  ones.  Certain 
causes  Iwing  given,  that  is,  certain  auieceJenls  which  are  uncondition- 
ally followed  by  certain  consequents;  the  mere  coexistence  of  these 
cauaoe  ^vill  give  vise  to  an  unlimited  number  of  additional  uniformities. 
If  two  causes  exist  together,  the  effects  of  both  will  exist  tcigeilicr; 
and  if  many  causes  coexist,  these  causes  {by  what  we  shall  term  here- 
after, the  inlormixturo  of  their  law?)  %vill  give  rise  lo  new  cH'ectd, 
accompanying  or  succeeding  ono  another  in  some  particular  order, 
»vhich  order  will  be  invariable  while  the  causes  continue  lo  coexist,  but 
no  longer.  TIio  motion  of  tho  earth  in  a  given  orbit  round  the  sun  is 
a  series  of  changes  which  follow  one  another  as  antecedents  and  ctm- 
soqucnts,  and  will  ointinuo  to  do  so  while  the  sun's  attraction,  and  the 
force  \vith  which  the  earth  tends  lo  advance  in  a  direct  line  through 
space,  continue  to  coexist  in  the  same  quantities  as  at  presenL  But 
vary  either  of  these  causes,  and  the  unvarying  eucceesion  of  motions 
would  cease  to  take  place.  The  series  of  tho  earth's  motions,  there- 
fore, though  a  case  of  sequence  invariable  within  the  limits  ofliuman 
experience,  is  not  a  case  of  causation.     It  is  not  unconditional. 

To  distinguish  these  conditionally  uniform  sequences  from  those 
which  are  unifonn  unconditionally ;  to  ascertain  whetlier  an  apparently 
invariable  antecedent  of  some  consequent  is  really  one  of  its  conditions, 
or  whether,  in  the  absence  of  that  antecedent,  tlie  effect  would  equally 
have  followed  from  some  other  portion  of  the  circumslancea  which  are 
present  wlicnever  it  occurs ;  is  a  principal  part  of  the  great  problem 
of  Induction;  and  is  one  of  those  questions,  the  principles  of  tho  solu- 
tion of  which  will,  it  is  to  be  hoped,  result  fi-om  tho  inquiry  wo  have 
undertaken. 

§  fi.  Doea  a  cause  always  stand  with  its  effect  in  the  relation  of  an- 
tecedent and  consequent  ?  Do  we  not  often  say  of  two  siinuhaneoua 
facts  that  they  are  cause  and  effect — as  when  we  say  that  fiix*  is  fbe 
cause  of  warmth,  the  sun  and  moisture  the  cause  of  vegetation,  and  th*. 
like  ?  It  is  certain  that  a  cause  does  tint  necessarily  perish  because 
its  effect  has  been  produced;  the  two,  therefore,  do  very  genemlly 
coexist ;  and  there  are  some  appearances,  and  some  common  oxpreo- 
aions,  seeming  to  imply  not  only  that  causes  may,  but  that  they  must, 
l:^  contemporaneous  with  their  eifecla.  Cettavte  caitJiA,  ces$at  if  rffrt' 
htSj  has  been  a  dogma  of  the  schools:  tho  necessity  for  tlio  ronlinued 
existence  of  the  cause  in  order  to  the  continuance  of  the  effect,  seems 
to  have  been  once  a  general  doctrine  among  philosophers.  Mr.  M'be- 
well  obsen-es  that  Kepler's  numerous  attempts  to  account  for  the 
motion  of  the  heavenly  bodies  on  mechanical  principles,  were  rendered 
nbnitive  bj  his  always  supposing  that  the  force  which  set  those  bodiei 
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in  modoa  muBt  continue  to  operate  in  ortler  to  keep  up  the  motion 
which  it  at  first  produced,  Yot  there  wore  at  all  times  many  familiar 
ia&tancGS  in  opou  contriidicilon  to  this  Bunposcti  axiom.  A  coup  de 
soleU  c;ives  a  man  a  brain  fever :  will  lljo  fever  go  off*  as  soon  as  he  is 
moved  out  of  tho  sunshine  '\  A  sword  id  run  through  hia  body  :  must 
the  sword  remain  in  his  body  in  order  that  ho  may  continue  duad '{ 
A  ploughshare  once  made,  remains  a  ploughsliaro,  %vilhout  any  contin- 
uance of  heating  and  hammering,  ami  even  aflor  ihc  man  who  heated 
and  hammered  it  haa  boon  gathered  Co  bis  fathers.  On  the  other  hand, 
the  pressure  which  forces  up  tho  mercury  in  an  exhauiiled  tube  must 
be  continued  in  order  to  sustain  it  in  tho  tube.  This  (it  may  be 
replied,)  is  because  another  forco  is  acting  without  iDtcrmiasion«  tlie 
force  of  gi-aWty,  which  would  restore  it  to  its  level,  unless  counter- 
poised by  a  force  equally  constant.  But  again;  a  tight  bandage 
causes  pain,  which  pain  will  sometimes  go  off  as  soon  as  the  bandage 
is  remuvod.  The  illumination  which  the  sua  diHuaes  over  the  eaith  . 
ceases  when  the  sun  goes  down. 

The  solution  of  those  difficulties  will  be  found  in  a  very  simple  dis- 
tinction. The  conditions  which  are  necessary  for  the  first  production 
of  a  phenomenon,  are  occasionally  also  necessary  for  its  continuance; 
but  moro  commonly  its  continuance  requires  no  condition  except  neg- 
ative ones.  Most  things,  once  produced,  continue  as  they  are,  until 
something  changes  or  destroys  them ;  but  aome  require  the  pci-mancut 
presence  of  tho  agencies  whicli  produced  them  at  first.  These  may, 
if  wo  please,  be  considered  as  instantaneous  phenomena,  requiring  to 
be  renewed  at  each  iuHtant  by  the  cau^  by  wliich  they  were  at  lirst 
generated.  Accordingly,  the  illumination  of  any  given  point  of  space 
has  always  been  looked  upon  as  an  instantaneous  fact,  which  perishes 
and  is  perpetually  renewed  as  long  as  the  necessary  conditions  subsist. 
If  wo  adopt  this  language  we  are  enabled  to  avoid  admitting  that  tho 
continuance  of  the  cause  is  ever  required  to  maintain  the  efi'ect.  We 
may  say,  it  is  not  required  to  maintain  but  to  reproduce  the  oflbct,  or 
else  to  counteract  some  force  tending  to  destroy  it.  And  this  may  be 
a  convenient  phraseology.  But  it  is  only  a  phraseology.  Tho  fact 
remains,  that  in  some  cases  (though  these  are  a  minority),  the  continu- 
ance of  the  conditions  which  produced  an  effect  is  necessary  to  the 
continuance  of  ibe  efiect. 

As  to  the  ulterior  question,  whether  it  is  strictly  necessary  that  tho 
cauee,  or  assemblage  of  conditions,  should  precede,  by  ever  so  short  an 
instant,  the  production  of  the  effect,  (a  question  raised  and  argued  >viih 
much  ingenuity  by  a  writer  from  whom  wo  have  quoted,*)  we  think 
the  inquiry  on  unimportant  one.  There  certainly  are  cases  in  which 
the  effect  follows  without  any  interval  perroptiblo  to  our  faculties  ;  and 
when  thcro  is  an  interval  we  cannot  roll  by  how  many  intermediate 
links  imporccptiblo  to  us  that  interval  may  really  be  filled  up.  But 
even  granting  that  an  effect  may  commence  simultaneously  with  its 
cause,  ihe  view  i  have  taken  of  causation  is  in  no  way  practically  af- 
fected. Whetlier  the  ca\Wi  and  its  effect  be  necessarily  successive  or 
not,  causation  is  still  the  law  of  tho  succession  of  phenomena.  Every- 
thing which  begins  to  exist  must  have  a  cause ;  what  does  not  begin  to 
exist  does  not  need  a  cause ;  what  causation  has  to  account  for  is  tbo 
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origin  of  plicnomena,  and  all  tho  Bucccssious  of  plicuomena  must  be 
reaolvable  into  causation.  These  are  the  axtonis  of  our  doclriitp.  If 
Iboaobe  granted,  we  can  afford,  though  I  see  no  necessity  for  doing 
so,  to  drop  tlio  wordd  antecedent  and  eoniiequent  aa  applied  to  cause 
and  etfuct.  I  have  no  objection  to  doBno  a  cause,  the  assemblage  of 
phenomena,  which  occurring,  some  oilier  phenomenon  invariablv  com- 
mences, or  has  its  origin.  VVlictlior  tho  cfTect  coincides  in  point  of 
time  with,  or  immediately  follows,  the  hindmost  of  its  conditions, 
M  immaterial.  At  all  events  it  does  not  precede  it ;  and  when  we  are 
in  doubt,  between  two  coexistent  phenomena,  which  ia  cause  and  which 
oflect,  wo  rightly  deem  the  question  solved  if  we  can  asceijain  which 
of  them  preceded  the  other. 

§  7.  It  continually  happens  that  several  dilferent  phenomena,  which 
are  not  in  the  t^lightcst  dcgi-oe  dependent  or  conditional  upon  one 
another,  are  found  all  to  depend,  as  tho  phrase  is,  upon  one  and  th© 
sumo  agent ;  in  other  wurdt,  one  and  the  same  phenomenon  is  seen  to 
b«  followed  by  several  sorts  of  effects  quite  heterogeneous,  but  which 
go  on  eimultancoualy  one  with  another;  provided,  of  course,  that  all 
otlier  condiiioiis  requisite  for  each  of  them  alsn  exist.  Thus,  the  sun 
produces  the  celestial  motions,  it  pnxluccs  daylight,  and  it  produces 
boat.  The  earth  causes  the  fall  of  heavy  bodies,  and  it  nlso,  in  its 
capacity  of  an  immense  muqtiet,  causes  thephenomenaof  the  magnetic 
needle.  A  crj'stnl  of  galena  causes  the  sensations  of  hardness,  of 
weight,  of  cubical  form,  of  ffray  color,  and  many  others  between  which 
wo  can  trace  no  intorde|)endence.  The  purnoee  to  which  the  phraseol- 
ogy of  Pi-opertioa  and  Powei*8  is  specially  adapted,  i.s  the  expreBuion  of 
ihis  sort  oi  cases.  AVIien  tho  same  phenomenon  is  followed  (either 
Bubject  or  not  to  tho  presence  of  other  conditions)  I  y  effects  of  differ- 
ent and  dissimilar  orders,  it  is  usual  to  say  that  each  different  sort  of 
effect  is  produced  by  a  different  property  of  the  cause.  Thus  wc  dis- 
tinguish the  attractive,  or  gra\'itative,  property  of  the  earth,  and  its 
magnetic  property;  the  gra\itative, luminiterous,  and  calorific  proper- 
ties of  the  sun  ;  the  color,  shape,  weight,  and  hardness  of  tho  crys- 
tal. These  are  mere  phrases,  which  explain  nothing,  and  add  nothing 
to  our  knowledge  of  tho  subject ;  but  considered  as  abstract  names 
denoting  the  connexion  between  the  different  effects  produced  and  tlie 
object  which  produces  them,  ihey  are  a  vei-y  poweiiul  instrument  ol 
abridgment,  and  of  that  acceleration  of  the  process  of  thought  which 
abridgment  accomplishes. 

This  class  of  conuidcraliuns  lends  us  to  a  conception  which  wc  shall 
find  of  great  importance  in  the  interpretation  of  natore  ;  that  of  a  Per- 
manent Cause,  or  original  natural  agent.  There  exist  in  nature  a  num- 
ber of  permanent  cause.'*,  which  have  subsisted  ever  since  the  human 
race  has  been  in  eKL>itence,  and  fur  an  indefinite  and  probably  enormous 
length  of  time  previou.x.  The  sun,  the  earth  and  planets,  with  thcit 
various  constituents,  air,  water,  and  the  other  distinguishable  substances, 
whether  simple  or  compound,  of  which  nature  is  made  up.  are  such 
Pormnnent  Causes.  Tbe«e  have  existed,  and  the  effects  or  consequen- 
ces which  they  were  fitted  to  produce  have  taken  place,  (as  often  a.-*  tlie 
other  conditions  nt'thr  pnnluction  met,)  fi'ora  the  very  beginning  of  oui 
experirnre.  Bnt  we  con  give,  sricntificnlly  si>oaking,  no  account  of  the 
ongin  of  the  Permanent  Causes  themselves.     Why  tlie^e  particuhr  nal- 
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ural  agents  existed  originally  and  no  others,  or  why  they  are  commin- 
gled ill  tiuch  and  such  proportions,  nnd  distributed  in  such  and  such  a 
manner  throughout  space,  is  a  question  we  cannot  answer.  More  than 
this :  we  can  discovor  nuthiug^  regular  in  the  dislribution  itself;  we  can 
reduce  it  to  nu  unilbrmilVi  to  no  law.  There  are  no  lueuna  by  which, 
from  the  diatributiftn  oftueso  causes  or  agents  in  one  part  of  apace,  we 
cuidd  conjecture  whether  a  similar  distribution  prevails  in  another. 
The  coexistence,  therefore,  of  Primeval  Causes,  ranks,  to  us,  among 
merely  casual  concurrences :  and  all  those  sequences  or  coexistences 
among  tho  effects  of  aevoral  such  causes,  which,  though  invariable  while 
those  causes  coexist,  would,  if  tljo  coexistence  terminated,  terminate 
along  with  it,  we  do  not  class  an  cases  of  causution,  or  laws  uf  nature; 
we  can  only  calculate  upon  finding  these  sequences  or  coexistences 
where  we  know,  by  direct  evidence,  that  the  natural  agents  on  the 
properties  of  which  they  ultimately  depend,  are  distributed  in  tho  re 
quisite  manner.  These  Permanent  Causes  are  not  always  objects; 
uiey  arc  sometimes  events,  that  la  to  say,  periodical  cycles  of  events, 
ihot  being  the  only  raixic  in  whid^evonts  can  possess  the  property  of 
permanence.  Not  only,  fur  instance,  is  tho  earth  itself  a  permanent 
cause,  or  primitive  narural  agent,  but  the  earth's  rotation  is  so  loo:  it 
is  a  cause  which  has  pnKlucod,  from  tlie  earliest  period  (by  tlie  aid  of 
other  necessary  conditions),  tho  Rucnc&sion  of  day  and  night,  the  ebb 
and  flow  of  the  sea,  nnd  many  other  cficcta,  while,  as  we  can  assign  no 
cause  (except  conjccturally)  for  the  rotation  itself,  it  is  entitled  to  bo 
ranked  as  a  primeval  cause.  It  is,  however,  only  the  origin  of  the  ro- 
tation which  IS  mysterious  to  us:  once  beffun,  its  continuance  Ik  account- 
ed for  by  the  first  law  of  motion  (that  ot  tho  permanence  of  rectilineal 
motion  once  impressed)  combined  with  the  gravitation  of  the  parts  of 
the  eartJi  towards  ono  another. 

All  phenomena  without  exception  which  begin  to  exist,  that  is,  all 
except  tho  primeval  causes,  rn-e  cflTccta  eitlicr  immediate  or  remote  at 
tboso  primitive  facts,  or  of  some  combination  of  them.  There  is  no 
Thing  produced,  no  event  happening,  in  the  universe,  which  is  not  con- 
nected by  an  uniformity,  or  invariable  sequence,  with  some  ono  or  more 
of  the  phenomena  which  preceded  it ;  insomuch  that  it  will  happen  again 
OS  often  as  those  phenomena  oi:cur  again,  and  as  no  other  phenomenon 
having  the  character  of  a  counteracting  cause  shall  coexist.  These  an- 
tecedent phenomena,  again,  were  connected  in  a  similar  manner  with 
some  that  preceded  them;  and  so  on,  until  we  reach,  as  the  ultimate 
step,  either  the  properties  of  some  one  primeval  cause,  or  the  conjunc- 
tion of  several.  The  whole  of  the  ]>hcnornena  of  nat  uro  were  tlicrefore 
tlio  necessary,  or  in  other  words,  tho  unconditional,  consequences  ot 
die  original  cfdlocation  of  the  Permanent  Causea. 

The  stale  of  the  whole  universe  at  any  instant,  wo  believe  to  be  ihu 
consequence  of  its  st'ite  at  the  previous  instunt:  insomuch  that  if  wo 
knew  all  the  agents  which  exist  at  the  present  moment,  their  colloca- 
tion in  space,  and  their  pniperties,  in  other  words  the  laws  of  their 
agency,  we  could  predict  the  whole  Bubsequonlhistory  of  the  univcnws, 
at  lea.«t  unless  some  new  volition  of  a  power  capable  of  controlling  the 
universe  should  sunen-ene.*     And  if  any  particular  state  of  tho  entire 


*To(I)fl  iinivcrtalil;  wliich  mankind  are  Agreed  in  sfcriliine  to  the  Liw  of  Csuantian, 
ihen*  ift  onf  ct«iin  of  excejiUon,  one  cUsputtvl  cume,  llitttnf  thn  liumaii  Will ;  itiR  detennipa 
uoiiB  uf  vvhicli  8  larue  cIsm  of  inetaphykicians  are  not  wiltinp  to  regard  hs  rnlluwing  the 
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univcnso  sliould  ever  recur  a  second  lime,  (which,  however,  all  oxpen. 
enco  combines  to  oasiu'o  us  will  never  happen,)  all  subsequent  states^ 
would  return  too,  and  history  would,  lilcc  a  circulating  decimal  ofmaiiy 
figures,  periodically  repeat  itself: — 

Jam  redit  el  ■nreo,  red»ant  Sntomta  rrena.  .... 
.    AJicr  erit  turn  *l  iphys,  et  altera  qub  lebat  Arffo 
Daltxlo*  hetoM  ;  cniniquoquc  altera  bclla. 
Atquo  itenun  &d  Troinm  magDUs  mittetur  Achiltes. 

And  though  ihinga  do  not  really  revolve  in  this  eternal  round,  the  whole 
lericB  of  events  in  llio  history  of  the  universe,  past  and  future,  is  not  tli© 
tess  capable,  in  its  ovni  nature,  of  being  constructed  a  priori  by  any 
one  whom  wc  can  suppose  acquainted  with  llie  ordinal  distribution  ot 
aU  natural  agents,  and  with  the  whole  of  their  proj)ertie8,  that  is.  the 
laws  of  si^ccession  existing  between  thorn  and  their  enbcts :  baviijg  the 
intinitclv  more  than  human  j)Owcrf»  of  combination  and  calculation 
which  would  bo  required,  even  in  one  possessing  the  data,  for  the  actual 
performance  of  the  task. 

§  8.  Since  everything  which  occurs  in  the  universe  is  determined  by 
taws  of  causation  and  collocations  of  the  original  causes,  it  follows  that 
iho  coexistences  which  are  observable  amonr  eflccts  cannot  bo  them' 
solves  tlie  subject  of  any  similar  set  of  laws,  distinct  from  laws  of  causa- 
lh>n.  Uniformities  there  arc,  as  well  of  coexistence  as  of  succession, 
among  the  efTecta;  but  these  must  in  all  cases  bo  a  mere  result  either 
of  the  identity  or  of  the  coexistence  of  their  causes  :  if  the  causes  did 
not  coexist,  neither  could  the  effects.  And  these  causes  being  also 
effects  of  prior  causes,  and  these  of  others,  until  we  reach  the  primeval 
causes,  it  follows  that  (except  in  the  case  of  cOects  wliich  can  be  traced 
immediately  or  remotely  to  one  and  iJio  same  cau.<>e],  llie  coexistences 
of  phenomena  can  in  no  case  be  universal,  unless  the  cocxislcncos  of 
the  primeval  causes  to  which  the  effects  are  ultimately  traceable,  can 
be  reduced  to  an  universal  law :  but  we  have  seen  that  they  cannot. 
There  are,  accordingly,  no  original  and  independent,  in  other  words, 
no  unconditional,  uniibrmities  of  coexistence  between  eHects  of  different 
causes ;  if  they  coexist,  it  is  only  because  the  causes  have  casually  coex- 
isted. The  only  independent  and  unconditional  coexistences  which  are 
ffufiicicntly  invariable  to  have  any  claim  to  the  character  of  laws,  are 
between  different  and  mutually  independent  effecls  of  tlio  same  cau5e; 
in  other  words,  between  different  properties  of  the  same  natural  agent. 
This  portion  of  the  Laws  of  Nature  will  be  treated  of  in  the  latter  part 

ca08»a  called  rooUvea,  nccunlmit  to  ai  strict  laws  as  thosn  nhich  Ihey  sui^poa*-  to  rxist  in 
llic  world  or  tnprc  malter.  Thip  controverted  point  n'lll  tindcreo  a  ftpecinl  pxnininntion 
whan  we  como  to  treat  particiilarl;  of  the  Logic  or  the  Mont  Sciences  (Book  vt ,  ch.  3). 
In  tlie  mean  limo  I  may  nrinatk  timt  lliese  uielaphTsiclanf,  wbo,  il  miial  be  obsertftl.  i;round 
the  main  port  ot  tho]r  objection  upon  the  supposed  rcpuiniance  of  the  doctrine  in  <iu«Btion 
to  our  cotisciousneft*.  sctm  lo  inc  to  Iln^Lake  the  fact  u  hich  confciouMiess  tL-»afifs  ajrainaL 
What  i«  really  in  ronlradirtion  to  consrio'ienMi",  thi-y  woulii,  1  think,  on  ulricl  »eIf-o»ani- 
inaiion,  tint!  to  bp.  Iho  applicaiion  to  hnman  nciione  ami  volitions  of  tbe ideas  involved  m 
the  coiiiinon  «wi  of  llic  icnn  NctT»siiy ;  whioli  I  ajcrcc  wiUi  then  in  thinking  hi;jhly  oliiec- 
lionablo.  Bnt  if  Ihcv  would  consult-t  that  by  laying  that  a  man's  actions  n«M«flri/y  follow 
from  his  character,  all  that  in  rrnlly  meant  (fnr  no  more  is  rneant  in  any  case  whileYer  ot 
cansaiion)  is  that  he  invaria')ly  dott  net  in  coiifurmily  to  his  character,  and  that  any  one  who 
ihoroophly  knew  his  chamc  er  roiild  crrtainly  predict  how  he  would  act  in  any  «uppoaablc 
ca««;  they  proliably  would  not  lind  this  doctrine  eillitr  contrary  to  their  cxpf«rnco  m 
nroltlnr;  to  their  fenlings.  And  no  more  than  tbia  ia  contended  for  by  any  one  but  ai 
istatic  fatalUl. 
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.1  the  present  Book*  under  the  name  of  ihc  Specific  Proporiiea  of 
Kinds. 

§  9.  Before  concluding  rJiia  chapter,  it  soems  dosirable  to  take 
notice  of  an  apparent,  but  not  a  real  opposition  between  the  doctniies 
which  I  have  laid  dovm  respecting  causation,  and  those  maintained  in 
a  work  which  I  hold  to  be  far  the  greatest  yet  produced  on  the  Phi- 
losophy of  the  Scieuctjs,  M.  Comto's  Cours  dc  Philoaophie  Positive 
M.  uomte  asserts  as  his  fi]*&t  principle,  tliat  the  causes  of  phenomena 
are  beyond  the  reach  of  tlic  human  faculliuti,  and  that  all  which  is  ac- 
cessible to  us  is  their  lawt^  or,  as  he  explaius  the  tcnn,  their  constant 
relations  of  succession  or  of  similarity.  Accordinj^ly  M.  Comte  sedu- 
lously abstains,  in  the  subsequent  part  of  his  work,  from  the  uso  of  the 
wortl  Cause  :  an  example  which  I  have  not  followed,  for  reasons  which 
I  will  jjroceed  to  state.  I  most  fully  agree  with  M.  Comte  that  uiti- 
mate,  or,  in  the  phraseology  of  metaphysicians,  fjjicient  causes,  which 
are  conceived  as  not  beuig  plrenomeua,  nor  perceptible  by  the  senses 
at  all,  are  radically  inaccessible  to  the  human  faculties:  and  that  the 
"  constant  relations  of  succession  or  of  eimilarit)'"  which  exist  among  , 
phenomena  iJiemselves,  (not  forgetting,  ao  far  as  any  constancy  can  be 
tracoti,  their  relations  of  coexistence,)  are  tlie  only  subjects  of  rational 
investigation.  \Vlien  1  speak  of  causation,  £  have  nothing  in  view, 
other  than  those  cooataiit  relations ;  but  I  think  the  terms  causation, 
and  cause  and  elTect,  important  to  be  pre8er\-ed,  for  the  purpose  uf 
distinctively  designating  one  class  of  tha^e  relations,  namely,  the  i*ela- 
tions  of  succession  which  so  far  as  we  know  are  unconditional ;  af 
contrasted  ivith  those  which.like  the  succession  of  day  and  night,  de- 

ftend  upon  the  existence  or  upon  tho  coexistence  of  other  antecedent 
acts.  This  distinction  corresponds  to  tlio  great  division  which  Mr. 
Whowell  and  other  writers  have  made  of  the  iield  of  science,  into  tlie 
investigation  of  what  thoy  term  llie  Laws  of  Phenomena,  and  the 
investigation  of  causes;  a  phraseology,  as  I  conceive,  altogether 
vicious,  inasmuch  as  tho  ascertainment  of  causes,  such  causes  as  iho 
human  faculties  can  ascertain,  namely,  causes  which  are  themselves 
phenomena,  is,  therefore,  merely  the  ascertainment  o?  other  and  more 
universal  Laws  of  Phenomena.  And  I  cannot  but  look  upon  the 
revival,  on  English  soil,  of  the  doctrine  (not  only  refuted  by  tho  school 
of  Locke  and  Hume,  but  given  up  by  their  great  rivals  Ileid  and 
Stewart)  that  eji^ient  causes  are  within  tho  roach  of  human  knowl- 
edge,  as  a  remarkable  instance  of  what  has  been  aptly  called  "the 
peculiar  zeat  which  the  spirit  of  reaction  against  modem  tendencies 
gives  to  ancient  absurdities." 

Yet  the  distinction  between  those  constant  relations  of  succession  x» 
coexistence  which  Mr.  "Wliewell  terms  Laws  of  Phenomena,  and 
Aose  which  he  terms,  as  I  do,  Laws  of  Causation,  is  f^rounded  (how- 
ever incorrectly  expressed)  upon  a  real  difference.  It  is  no  doubt 
with  great  injustice  that  Mr.  "\VTiewcll  (who  has  e\Hdently  ^von  only 
a  most  partial  and  curyory  insi)ection  to  M.  Comic's  work,)  assumes 
that  M.  Comte  has  overlooked  this  fundamental  distinction,  and  that 
by  excluding  tlic  invostijTation  of  causes,  he  excludes  tltot  of  all  tlie 
moat  general  truths.  No  one  really  acquainted  with  ^L  Comte's 
idmirablo  speculations  could  havt;  so  completely  misapprehended  iheii 
whole  spirit  and  purport.     But  it  docs  appear  to  me  that  his  diainclino- 
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lion  to  ompliiy  die  word  Cau&e  lias  occasionally  led  him  to  allach  lesa 
imporianc*  than  it  dcaervca  to  this  gi'cot  distinction,  upon  whicli  iilone, 
I  am  convinced,  tho  possibility  rests  of  Iraming  a  rigorous  Canon  of 
Induction.  Nor  do  1  see  what  is  f^ained  by  avoiding  this  pailiculur 
word,  when  M.  Corale  is  iorced,  like  other  people,  to  speak  continually 
of  llie  jtroperliej  of  things,  of  agenii  and  their  action,  of  Jbrcrs,  and 
the  like;  temiH  equally  liable  to  perversion,  and  wliich  arc  partial  and 
inadeijuiilo  expreasinns  for  whiiL  no  word  ihiil  we  posses,  except 
Cause,  expreMea  in  its  full  generality.  I  believe,  too,  that  when  ibe 
ideas  which  a  word  is  commonly  used  to  convey  are  overclouded  with 
inysticiHin,  tho  ob^urity  is  not  likclv  to  be  so  ciTectually  dispelled  by 
abstaining  from  its  employment,  as  by  bringing  out  into  full  clearness 
the  portion  of  real  meaning  which  exists  in  iho  various  cases  where 
tho  term  is  must  funiiliarly  employed,  and  tliereby  giving  a  legitimate 
satisfaction  to  tliat  demand  of  the  inlelleci  which  has  caused  the  term 
to  remain  in  use. 


CHAPTER  VI. 


OP  TnE  coMPoamoN*  op  causes. 


^  1.  To  complete  the  general  notion  of  causation  on  which  the  rulcnt 
of  oxperimenlal  inquiry  into  the  laws  of  nature  must  bo  founded, 
one  distinction  still  remains  to  bo  pointed  out:  a  distinction  so  funda- 
meriiul,  and  of  so  much  importance,  as  to  require  a  chapter  to  itflclf. 

The  preceding  discussions  have  rendered  us  familiar  with  the  case 
in  which  several  agents,  or  catiAes,  concur  as  conditions  to  the  pro- 
duction of  an  effect;  a  case,  in  truth,  almost  universal,  there  being 
very  few  oflecta  to  the  production  of  which  no  more  than  one  Dgent 
conttibutes.  Suppose,  then,  that  two  diflcrent  agents,  opoiating 
jointly,  are  followed,  under  a  certain  set  of  collateral  condition?,  by  a 
given  effpot.  If  oitlicr  of  ibcsc  agents,  instead  of  being  joined  with 
tlie  other,  had  operated  alune,  under  the  same  set  of  condiliuns  in  nil 
other  respects,  some  effect  would  probably  have  followed  ;  which 
would  have  been  different  from  the  joint  effect  of  the  two,  and  more 
or  \^»»  dissimilar  to  it.  Now,  if  we  happen  to  know  what  would  be 
the  effects  of  each  cause  when  acting  separately  from  the  other,  we 
are  often  able  to  arrive  deductively,  or  a  priori,  at  a  coirect  prediction 
of  what  will  arise  from  their  cotijunct  agency.  To  enable  ua  to  do 
this,  i'.  is  only  necessary  that  the  same  law  which  expi  esses  the  effect 
of  each  cause  acting  by  itself,  shall  also  correctly  cxpiess  the  part  due 
to  llmt  cnuso,  of  the  cfft-ct  which  follows  fi-um  the  two  together.  This 
condition  is  realized  in  thofxtousive  and  important  cla.ss  of  phciinrnena 
commonly  called  merhnuicid,  namely,  the  ]>fienomena  of  the  communi- 
cation of  motion  (or  (jf  pressure,  which  is  tendency  to  motion)  from 
one  body  to  another.  In  this  important  class  of  cases  of  causation. 
one  cause  never,  properly  Bpcuking.  defeats  or  frustrates  another ;  both 
have  their  full  effect.  If  a  body  is  propelled  in  two  directions  by  two 
forces,  one  tending  to  drivo  it  to  tho  north,  and  tlie  other  to  the  east, 
U  is  coused  to  move  in  a  given  time  exactly  a^  far  in  both  directions  b« 


C0MP08ITI0N   or  CAUSES. 


211 


the  two  foTcis  woulJ  sepnratoly  have  carried  it ;  and  is  left  precisely 
where  it  would  have  arrived  if  it  had  been  acted  upon  first  by  one  of 
the  two  forces,  and  afterwords  by  ihe  other.  Thia  law  of  nature  is 
•  caUed,  in  mechanical  philofophy,  the  principle  of  the  Composition  oT 
Forces :  and  in  imitation  of"  that  well-chosen  expression,  1  shall  ff-ive 
the  name  of  the  Composition  of  Causes  to  the  principle  which  ia 
exemplified  in  all  casca  in  which  the  joint  oQbcc  at  several  causes  is 
identical  with  the  sum  of  their  separate  eSccts. 

This  principle,  however,  by  no  means  prevails  in  all  departments  ot 
the  field  of  nature.  The  chemical  combination  of  two  substances 
produces,  as  ia  well  kno\\'n,  a  third  substance  with  properties  entirely 
different  from  those  of  either  of  the  two  substances  separately,  or  of 
both  of  them  taken  together.  Not  a  trace  of  iho  properties  of  hydro- 
gen or  of  oxygen  is  observable  in  those  of  their  compound,  water. 
The  taste  of  sugar  of  lead  is  not  the  sum  of  the  tastes  of  its  component 
elements,  acetic  acid  and  lead  or  its  oxide;  nor  is  the  color  of  green 
vitriol  a  mixture  of  the  colors  of  sulphuric  acid  and  copper.  This 
explains  why  mechanics  is  a  deductive  or  demoustrative  science,  c^d 
chemistry  not.  In  the  one,  we  can  compute  the  efiecLs  of  all  combina* 
tiona  of  causes,  whether  real  or  hypothetical,  from  the  laws  winch  we 
know  to  govern  those  causes  when  acting  separately ;  because  ihoy 
continue  to  observe  the  same  laws  when  in  combination,  which  they 
obseni'ed  when  separate:  whatever  would  have  happened  in  conite- 
quencQ  of  each  cause  taken  by  itself,  happens  when  they  are  logellier, 
and  wo  have  only  to  cost  up  the  results.  Not  so  in  the  phenomena 
which  arc  the  peculiar  subject  of  the  science  of  chemistry.  There^ 
most  of^he  unilormities  to  which  the  onuses  conformed  when  separate, 
cease  altogether  when  they  are  conjoined  ;  and  wo  ore  not,  at  least  in 
the  present  state  of  our  knowledge,  able  to  foresee  what  result  will 
follow  from  any  new  combinution,  until  we  have  tried  it  by  speeific 
experiment. 

If  thia  bo  true  of  chemical  combinations,  It  is  srill  more  true  of  those 
far  more  complex  combinations  of  elements  which  couKtitutc  organized 
bodies ;  and  in  which  tho«ie  extraordinary  new  uniformities  arise,  which 
are  called  the  laws  of  life.  All  organized  bo«lies  are  composed  of 
part^;,  similar  to  those  composing  inorganic  nature,  and  which  have 
even  themselves  existed  in  on  inorjjnnic  state;  but  the  phenomena  of 
life,  which  result  from  the  juxtaposition  of  those  parts  in  a  certain 
manner,  bear  no  analogy  to  any  of  the  oflccts  which  would  be  produced 
by  the  action  of  the  component  substances  considered  as  mere  physical 
agents.  To  whatever  degree  we  might  imagine  our  knowledge  of  the 
properties  of  the  several  ingredients  of  a  living  body  to  be  extended 
and  perfected,  it  is  certain  that  no  mere  summing  up  of  the  separalo 
actions  of  those  clementa  mil  ever  amount  to  the  action  of  the  living 
body  itself.  The  tongue,  for  instance,  is,  like  all  other  parts  of  the 
animal  frame,  composed  of  celatine,  fibrin,  and  other  products  of  the 
chemistry  of  digestion,  but  from  no  knowledge  of  the  pnjperties  of 
'tliow  substances  could  we  ever  predict  that  it  could  taste,  unless  gel- 
aline  or  fibnn  could  thumsolves  taste;  for  no  elementary  fact  can  be  in 

I  the  conclusion,  which  was  not  first  in  the  pfomissos. 

I  There  arc  thus  two  different  mode**  of  theconjunct  oclion  of  causes; 

I  from  which  arise  two  modes  of  conflict,  or  mutual  interference,  between 

I  laws  of  nature,     Sit^ipose,  at  a  given  point  of  timti  and  space,  two  or 
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moro  causes,  which,  if  they  acced  sepurately,  would  produce  efTccin 
contrary,  or  at  least  conflicting  with  each  other  j  one  uf  them  tending 
to  undo,  wholly  or  partially,  what  iho  other  tendti  to  do.  ThuB,  the 
expaiisivo  force  of  iho  gases  generated  by  the  ignition  of  gunpow- 
der tends  to  project  a  bullet  towards  the  eky,  while  its  gravity  tends  to 
make  it  fall  to  the  ground.  A  stream  running  into  a  reservoir  at  one 
end  lends  to  fill  it  higher  and  higher,  wkilc  a  drain  at  the  other  extremity 
tendd  to  empty  it.  Now,  in  such  cases  as  these,  even  if  iho  two  causes 
which  are  iu  joint  Uclion  exactly  annul  one  another,  still  the  laws  of 
hotli  ore  fulfilled;  the  effect  is  the  t*ume  as  if  the  drain  had  been  open 
for  half  an  hour  first  •  and  the  stream  had  flowed  in  for  as  long  after- 
wards. £acb  agent  produced  the  same  amount  of  effect  as  if  it  had 
acted  separately,  though  the  contrary  effect  which  was  taking  place 
during  the  same  time  obliterated  it  as  fast  as  it  was  produced.  Here, 
then,  WD  have  two  causes,  producing  by  their  joint  operation  an  efiiscl 
which  at  first  seems  quite  dissimilar  to  those  which  they  produce  ficp- 
arately,  but  w^hich  on  examination  proves  to  be  really  the  siim  of  those 
ficparatc  effecta.  It  will  be  noticea  that  we  here  enlarge  the  idea  of  the 
sum  of  two  effects,  eo  as  to  include  what  is  commonly  called  their  dif- 
ference, but  which  ia  in  reality  the  result  of  the  addition  of  oppositcs  ; 
a  conception  to  which,  as  is  well  known,  mankind  are  indebted  for  that 
admirnblo  extension  of  the  algebraical  calculus,  which  has  so  vastly  in- 
creased iM  powers  as  an  instrument  of  diftcovery,  by  introducing  into 
its  reasonings  (with  the  sign  of  subtraction  prefixed,  and  imdor  the 
name  of  Negative  Q^uantitlcs)  every  description  whatever  of  positive 
phenomena,  provided  ihoy  ore  of  such  a  quality  in  reference  to  iliose 
previously  intnMluced,  that  to  add  the  one  is  equi\*a]ent  to  subtracting 
an  oqunl  quantity  of  the  other. 

There  is,  then,  one  mode  of  the  mutual  interference  of  laws  of  na- 
ture in  which,  even  when  the  concurrent  causes  annihilate  each  other's 
effects,  each  exerts  Its  full  efhcacy  according  to  its  own  law,  its  law  as 
a  separate  agent.  But  in  the  other  description  of  cases,  the  two  agen- 
cies which  are  bi-ought  together  cease  entirely,  and  a  totally  different 
sol  of  phenomena  arise  :  as  iu  tlio  experiment  of  two  liquids  which, 
when  mixed  in  certain  proportions,  instantly  become  a  solid  mass,  in- 
stead of  merely  a  larger  amount  of  liquid. 

§  2.  This  difference  between  the  case  in  which  the  joint  effect  of 
causes  It  the  sum  of  tlieir  ftoparate  effects,  and  the  case  in  which  it  is 
hetcrogcncoua  to  diom ;  between  laws  which  work  togoilier  without 
alteration,  and  laws  which,  when  called  upon  to  work  together,  cease 
and  give  place  to  others ;  is  one  of  tho  fundamental  distinctions  in 
nature.  The  former  case,  lliat  of  the  Composition  of  CaUBoa,  is  the 
general  one;  the  other  is  always  special  and  exceptional.  There  are 
no  objects  which  do  not,  as  to  some  of  their  phenomena,  obey  the  prin- 
ciple of  the  Composition  of  Causes ;  none  ihat  have  not  some  laws 
which  are  rigidly  fulfilled  in  every  combination  into  which  tho  objects 
enter.  Tho  weight  of  a  body,  for  instance,  is  a  property  which  it 
retains  in  all  tho  combinations  in  which  it  is  placed,  'i  ne  weight  of  a 
chemical  compound,  or  of  an  organized  body,  is  equal  to  the  sum  of 

*  I  omit,  fot  simplicity,  to  ixk^  mto  ftccoum  ibtf  e6cct,  io  this  liltnr  cam.  of  the  dimjnu 
lion  ol  pressure,  in  (JLniinbhing  tin?  lluw  of  (he  water  ihruusti  the  driin ;  which  endcntli 
to  DO  way  aSccu  tho  truth  or  npphcal'ility  or  tbo  priuciDlo. 
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the  iVau^llB  of  tbe  element  which  compoee  it.  The  weight,  cttbor 
of  the  efexnenUi  or  of  tho  compountl  \WU  vtiry,  if  Uiey  bo  canriod  Cmt- 
ther  from  their  cenire  of  tutracuon,  or  brought  nearer  to  it ;  hut  what 
ever  ofTects  tho  one  affects  the  other.  They  altvnys  remain  precifisly 
equal.  So  again,  the  component  parts  of  a  vegetable  or  animal  sub- 
stance do  not  lose  their  mechanical  and  chemical  pruperiiea  as  sepa- 
nita  agonts,  wheu,  by  a  peculiar  modo  of  juxtapiwitiun,  they,  aa  aa 
u^gregate  wliole,  acquire  physiological  or  vital  pnjpcrtiea  in  addition. 
Toose  bodies  continue,  as  before,  to  obey  mechanical  and  chemical 
laws,  iu  so  far  aa  the  operation  of  those  laws  is  not  conriierac'tod  by  the 
new  laws  which  govern  them  as  organizod  bcint^a.  When,  in  short,  a 
concurrence  of  causes  takcd  place  which  calln  into  notion  now  laws, 
bearitig  no  analogy  to  any  that  we  can  trace  in  the  se])arute  operation 
of  the  causes,  the  new  laws  may  aupcrbodo  one  portion  of  the  previous 
laws  but  coexist  with  anotlier  portion,  and  may  even  compound  the 
effect  of  those  previous  laws  with  tlieir  owti. 

Again,  laws  which  were  thenwelves  gcnoraied  in  the  second  mode, 
may  generate  others  in  tho  first.  Though  tlicro  be  laws  whicli,  liko 
those  of  chemistry  and  physitilo^y,  owe  their  exifttencn  to  a  breach  of 
the  principle  of  Compo^iilton  of  Causes,  it  does  not  fullow  that  these 
peculiar,  or  as  tliey  might  be  termed,  hrtcropathic  law<«,  are  not  capa- 
ble of  composition  with  one  another.  The  causes  which  by  one  com- 
bination have  bad  their  laws  altered,  may  carry  their  new  laws  wiiJi 
them  unaltered  into  their  ulterior  corobinalion.i.  And  hence  there  ii 
no  reason  to  despair  of  ultimately  raising  chemistry  and  physiology  to 
the  condition  of  deductive  sciences ;  fur  though  it  is  impo^csible  to  de- 
duce all  chemical  and  physiological  truths  from  the  hiwa  or  properties 
of  simple  substances  or  elementary  agents,  they  may  probably  be  dc- 
ducible  from  laws  which  cotnmcnce  when  these  elemeninry  agents  are 
brought  together  into  some  modemto  number  of  not  veiy  complex 
combinations.  Tho  Laws  of  Life  will  never  be  deducible  from  the 
mere  laws  of  the  ingi-cdicnts,  but  the  prodigiously  complex  Facts  of 
Life  may  all  be  deducible  from  cr>mparativcly  simple  laws  of  life ; 
which  laws  (depending  indeed  upon  cumbiniirions,  but  upon  compara- 
tively liiraple  combinations,  of  antecedents),  may  in  more  complex 
circiinistancos  1>c  Biricily  compounded  with  one  another,  and  witli  the 
physical  and  chcmicnl  laws  of  the  incfrediems.  The  details  of  tho 
vital  phenomena  even  now  affrtrd  inruiraerablo  exemplifications  of  the 
Composition  of  Oaiwes;  and  in  proportion  as  thc«e  phenomena  are 
more  accurately  studied,  there  uppcani  more  and  more  reason  to 
believe  tlint  the  same  In^vs  which  operate  in  the  simjtler  combinations 
of  circumstanres  do,  in  fact,  continue  to  bo  oliporved  in  the  more  tom- 
plcx.*  This  will  be  found  equally  true  in  the  phenomena  of  mind; 
and  even  in  social  and  poHtictil  phenomena,  tho  rc5uU  of  the  laws  of 
mind.     It  h)  in  the  case  of  chemical  phenomena  that  the  lea^t  progress 


"  Vox  a'lUivUnr  Uliistraliont  uf  tM»  rpmnrk,  I  may  refer  to  !ho  writinRH  of  Hr  W.  H. 
Cut>pnter,  of  Uriatol.  iiift  ctpecislly  hm  tieuiise  oii  Gmtrat  Phyi'ivh^p,  in  which  Iho  bietv 
e«>t  grmirnlizaUun*  which  the  ncirncG  of  U'.e  hi«  yet  reochfld.  aitd  tlio  lie?.t  modern  ayi\crff- 
tittn  of  that  ft'imcenH  a  wluilf!,  »ir  rtlubilnl  in  a  mannrr  equally  pti(S|<ictiai]i  nnd  f>hilo> 

eophlv-nl,     On  ibeileUulnaf  •nclmtn-"""  tV  -    :  •  'vnttrwoiiM  tn'  itn  ir  •  '  wji. 

ness ;  llicnc  however  liaT«  been  ^  i  :  fwr  Ijy  wwne  uf  li  .  mg 

•ijthofilH^ti  whllflOf  th«  e^tiiimels  l.ich  pprvatlea  il,  tU-  .    -.*r 

miuM  to  ctpreM  an  opioiun,  who  wuiLlil  nut  be  ciiuilrd  to  ofTer  to  .1  wmk  ou  such  9  kuI- 
-.«ci.  or>y  otl'i-r  pmu» 
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has  yet  been  made  in  1>ringing  the  spci-ia]  lawR  under  general  ones 
from  which  they  may  he  deduced;  hut  there  are  even  in  cheraiatry 
many  oircum»tanccs  lo  encourage  the  hope  that  such  general  laws 
will  hereafter  be  discovered.  The  dilTereiit  actions  of  a  cliemica) 
compound  will  neyei*,  undoubtedly,  be  found  lo  bo  the  sum  of  the 
actions  of  ita  separate  elemenia ;  but  there  may  i*xist,  between  the 
properties  of  the  compound  and  those  of  its  eleuicnte.  aoinc  constaot 
Illation,  which  if  discoverable  by  a  sufiiciont  induction,  would  enable 
lid  to  foresee  the  sort  of  compound  which  will  reftult  from  a  new  com- 
bination hefurc  we  Lave  actually  tried  it,  and  to  judge  of  what  sort  of 
elements  some  new  substance  is  compounded  botbre  wo  have  analyzed 
it:  a  problem,  the  solution  of  which  has  been  propounded  by  M. 
Coroto  as  the  ideal  aim  and  purpose  uf  chemical  speculation.  The 
great  law  of  definite  proportionrt.  lirnt  discovert^d  in  its  full  jiunerality 
by  Dalton,  is  a  compare  snluiitm  4)f  this  problem  in  one  single  aspect 
(of  secondary  importance  it  ia  true),  llial  of  quantity  :  and  in  respect 
to  quality,  we  have  already  stime  partial  general ticaiionB  suflicient  to 
indicate  the  possibility  of  ultimately  proceeding  furtlier.  Wo  can 
predicate  many  common  properties  of  the  kind  of  compounds  which 
result  from  the  combination,  in  each  of  the  small  number  of  possible 
proportions,  of  any  acid  whatever  with  any  ba«e.  We  have  also  the 
very  airious  law,  discovered  by  Berihollet,  that  two  soluble  salts 
mutually  decomjioae  one  another  whenever  the  new  combinations 
which  result  produce  aii  insoluble  compound :  or  one  less  Rolublo 
than  the  two  former.  Another  uniformity  has  been  observed,  com- 
monly called  the  law  of  isouiorpliism ;  ibe  identity  of  the  crystalline 
forms  of  substances  which  pos&ess  in  common  certain  peculiarities  of 
chemical  composition.  Thus  it  appears  thai  even  hetfn.>palhic  lawn, 
such  laws  of  combined  agency  as  arc  not  compounded  of  the  law*  of 
the  separate  agencies,  are  yet,  ui  lea*:t  in  some  cases,  derived  from 
them  according  to  a  fixed  prmciplc-  There  may,  thcrofi»re,  be  law9 
of  the  generation  of  laws  from  others  dissimilar  to  ihem;  and  in  chem^ 
ifitry,  these  undiscovered  laws  of  the  dependence  of  the  properties  of 
the  compound  on  the  properties  of  its  eloment.-!,  may,  together  with 
the  laws  of  the  elements  themselves,  fumi«h  the  premisses  by  which 
the  science  ia  destined  one  day  to  he  rendered  dcduclive. 

It  would  seem,  therefore,  that  there  is  no  class  of  phenomena  in 
which  the  Composition  of  Causes  does  not  obtain :  that  as  a  general 
rule,  causes  in  combination  produce  exactly  the  same  effects  as  when 
acting  singly:  but  that  this  rule,  tliough  general,  is  not  nnivcrsal;  that 
ill  some  instances,  at  some  particular  jioinis  in  the  transition  from  sep- 
arate to  tmited  aclion.  the  laws  change,  and  an  entirely  new  set  of 
eflects  are  either  added  to,  or  lake  the  place  of,  those  which  arise  trom 
the  separate  agency  of  the  same  causes ;  the  laws  of  these  ne^v  effect* 
being  again  suscepliblo  of  composition,  to  an  indefinite  extent,  like  the 
laws  which  tliey  superseded* 

§  3,  That  cflbcls  are  proportional  lo  their  causes  is  laid  do^vn,  by 
Home  wrilcrH,  as  an  axiom  in  the  theory  of  causation;  uud  great  useU 
eomulimes  made  of  this  principle  in  reasonings  respecting  tlie  laws  of 
nature,  although  it  is  encumbered  with  many  <Uni<-ulties  and  apparent, 
exceptions,  wliich  much  ingenuity  has  been  ex(>ended  in  showing  nol 
to  be  real  ones.     This  proposition,  in  ao  fiir  as  it  is  true*  enters  as  a 
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particular  case  into  the  general  principle  of  tlie  Composition  of  Causes : 
tlie  causes  compounded  being,  in  ilii$  mstance,  bomogoneouB ;  in  wliich 
case,  if  in  any,  their  joint  effect  might  be  expected  to  be  identical  witlj 
the  8um  of  their  separate  effects.  If  a  turce  equal  to  one  hmidred 
weight,  will  raise  a  certain  body  along  an  incUncd  plane,  a  force  er)ual 
to  two  hundred  weight  will,  we  know,  raise  two  bodies  exactly  similar, 
and  thus  the  effect  is  proportional  to  the  cause.  ]3ut  does  not  a  furce 
equal  to  two  hundred  wwig-hi,  actually  contain  in  itself  two  forces  each 
equal  to  one  hun(h*ed  weight,  %vhich,  if  employed  apart,  would  sepa- 
rately raise  the  two  bodies  in  question  ?  The  fact,  therefore,  that 
when  exerted  jointly  ihey  raise  both  bodies  at  once,  results  from  the 
Cnmpcsitiou  oi  Causes,  and  is  a  mere  instance  of  the  general  fact  that 
mechanical  forces  ai-o  subject  to  the  law  of  Composition.  And  &o  in 
every  other  case  which  can  be  supposed.  For  the  doclrine  oi"  the 
proi>ortionality  of  effects  to  their  causes  cannot  of  course  be  applicable 
to  cases  in  which  the  augmentation  of  the  cause  alters  the  /cind  of  effect; 
that  is,  in  which  the  surplus  [|nanlity  superadded  tu  the  cause  does  nol 
become  compounded  wuh  it,  but  the  two  together  generate  an  alto- 
gether new  phenomenon.  Suppose  that  the  application  of  a  certain 
quantity  of  neat  to  a  botly  merely  increases  its  bulk,  that  a  double 
quantity  melts  ir,  and  a  triple  quantity  decomposes  it :  these  tlu'ee 
effects  being-  heterogeneous,  no  ratio,  whether  correspond ing  or  not  to 
that  of  the  quantities  of  heat  applii-Ml,  can  be  established  between  ihom. 
Thus  we  see  that  the  suppcwcd  axiom  of  the  proportionality  of  effects 
to  their  causes  fails  at  the  precise  point  where  the  principle  of  the 
Composition  of  Causes  also  fails;  viz.,  where  the  concurrence  of 
causes  is  such  as  to  determine  a  change  in  the  properties  of  the  body 
generally,  and  render  it  subject  to  new  law.^,  more  or  less  dissimilar 
to  those  10  which  it  conformed,  in  lis  previous  state  of  existence.  The 
recognition,  therefore,  of  any  such  law  of  proportionality,  is  suporscdod 
by  the  more  comprehensive  principle,  in  which  as  much  of  it  as  is  true 
is  implicitly  asserted. 

Tlio  general  remarks  on  causation,  which  seemed  necessary  as  an 
introduction  to  the  theory  of  the  inductive  process,  may  hero  termi- 
nate. That  process  is  essentially  an  inquiry  into  cases  of  causation. 
All  the  uniformities  which  exist  in  the  succession  of  phenomena,  and 
most  ot"  tluwe  which  prevail  in  their  coexistence,  are  either,  as  we  have 
seen,  tlii'mRelve.s  lawH  of  causation,  or  consetponces  resulting  from, 
and  corollaries  capable  of  being  deduced  from,  such  laws.  If  we  could 
what  causes  are  correctly  assigned  to  what  effects,  and  what 
[Whot  causes,  wc  should  be  virtually  acquainted  with  the 
All  those  uniformities  which  are  more  results 
be  explained  and  accounted  for;  and  every 
j'l'  be  predicted,  provided  we  had  the 
ire  knowledge  of  ihe  circumstances 
■  ■.  preceded  it. 
;iie  the  laws  of  causation  which  exist 
I'-tts  of  every  caus^,  and  tho  causes  of 
<A'  Induction  ;  and  to  point  out  how  ihia 
iiiJuctive  Logic. 
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OP  OB8EBVATIOM   AND  EXPEBrME>rT. 


§  1.  It  rcsulu  fii^m  Uie  preceding*  exposition,  that  the  process  ol 
nscertaining  what  conaequoDtjs,  in  nature,  arc  invariably  connected 
with  what  antecedents,  or  in  other  words  what  phcnomeDa  arc  related 
to  each  other  ns  causes  and  effects,  is  in  some  sort  a  process  of  analysis. 
That  every  iuct  which  begins  to  oxt»t  has  a  cause,  and  that  this  cause 
roust  l>o  found  somewhere  among  the  facts  which  immediately  pre- 
ceded its  occurrence,  may  bo  taken  for  certain.  The  whole  of  the 
present  facta  are  the  infallible  result  of  nil  past  facta,  and  more  imroe- 
diaLcly  of  all  the  facts  which  existed  at  the  moment  previous.  Here, 
then.  IS  a  great  sequence,  which  we  know  to  be  uniform.  If  the  whole 
prior  slate  of  the  entire  universe  could  ag^in  recur,  it  would  again  be 
followed  by  the  whole  present  state.  The  question  is,  how  to  resolve 
this  complex  uiiiiormiiy  into  the  simpler  uuifomiilies  which  compose 
it,  and  assign  tu  each  purtiou  of  the  vast  antecedent  that  portion  oi  the 
consequent  which  ia  aiiuudant  upon  it. 

This  operation,  which  ive  have  called  analytical,  inasmuch  as  it  ia 
the  resolution  of  a  complex  whole  into  the  component  elomontti,  is 
more  than  a  merely  mental  analysis.  No  mere  contemplation  of  the 
phenomena,  and  partition  of  them  by  tlic  intellect  ftlone,  will  of  itself 
accomplish  the  end  we  have  now  in  view.  Nevertheless,  such  a  men- 
ta!  partition  is  an  iudispousable  first  step.  The  order  of  nature,  as  per- 
ceived at  a  first  clanco,  presents  at  every  instant  a  chaos  followed  by 
another  chaos.  We  must  decompose  each  chaos  into  single  facts. 
We  must  learn  to  see  in  the  chaotic  anlecodent  a  muUJtudu  of  dis- 
tinct antecedents,  in  the  chaotic  consequent  a  multitude  of  (1i8riuct 
consequents.  This,  supposing  it  done,  will  not  of  itself  toll  us  on 
which  of  the  antecedents  each  consequent  is  invariably  attendant.  To 
determine  that  point,  we  must  endeavor  to  cflect  a  separation  nf  the 
facts  from  one  another,  not  in  our  minds  only,  but  in  nature.  The 
mental  analysis,  however,  must  take  pluce  first.  And  every  one 
knows  that  in  tlic  mode  of  pcrRirming  it,  one  intellect  differs  im- 
mensely firora  another.  It  la  the  essence  of  the  act  of  observing  ;  for  iho 
obser^'er  is  not  he  who  merely  sees  the  thini;  which  is  before  his  eyes, 
but  he  who  sees  what  parts  that  tiling  is  i-omposcd  of.  To  do  this 
well  is  a  rare  talent.  One  person,  from  inattention,  or  attending  only 
in  the  wron^  place,  overlooks  half  of  what  he  sees;  another  sots  down 
much  more  tnaa  ho  sees,  confounding  it  with  what  he  imagines,  or 
with  what  he  infers;  another  takes  note  of  the  kind  of  all  the  circum- 
stances, but  being  inexpert  in  estimating  their  degree,  leav(^a  tho 
quantity  of  eachvagiie  and  uncertain;  another  sees  indeed  tlio  whole, 
hut  makes  sucb  an  swUward  division  of  it  into  parts,  throwing  things 
into  one  mass  wlnJh  roijuire  to  be  separated,  and  separating  others 
which  might  more  conveniently  he  considered  as  one,  that  tho  result 
is  much  the  same,  sometimes  even  worse,  than  if  no  analysis  had  hoen 
attempted  at  all.  It  would  he  possible  tu  point  out  what  qualities  of 
mind,  and  modes  of  mental  culture,  fit  a  nerson  for  being  a  good 
observer;  that,  however,  ia  a  question  not  ot  Logic,  but  of  the  ihcorv 
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of  Education,  in  the  most  enlarged  sense  of  llio  ici-ra.  There  is  not 
properly  an  Art  of  Oliaorring.  There  may  be  rulus  for  obaenring. 
But  these,  like  rules  for  inventing,  are  properly  iiiftructions  for  the 
preparation  of  one's  own  mind;  for  putting  it  into  tlie  state  in  which 
It  will  be  most  fitted  to  observe,  or  moMt  likely  to  iuveiit-  They  are, 
therefore,  essentially  rules  of  self-education,  wliitli  is  u  diflfereni  thing 
from  Lo^G.  They  do  not  teach  how  to  dt^the  thins;,  but  how  to  make 
ourselves  capable  of  doini^  it.  They  are  an  art  of  strengthening  the 
limbs,  not  an  art  of  iLsing  them. 

The  extent  and  minuteness  of  observation  which  may  be  rctjuisito, 
and  the  degree  of  decomposition  to  which  it  may  bo  necessaiy  to  carry 
the  mental  analysis,  depend  upon  the  particular  purpose  in  view.  To 
ascertain  tho  state  of  the  whole  univorao  at  any  particular  moment  is 
impossible,  but  would  also  be  useless.  In  makinfir  chemical  experi- 
ments, we  should  not  think  it  necessary  to  note  the  position  of  the 
planets;  because  experience  has  sho^vn,  as  a  very  superficial  experi- 
ence is  sufficient  to  show,  that  in  such  cases  that  circumstance  is  not 
material  lo  the  result :  and.  accordingly,  in  the  age  when  men  believed 
in  the  occult  influences  of  the  heavenly  bodies,  it  miirht  have  been  uii- 
philoi^ophical  to  omit  ascertaining  the  precise  condition  of  those  bodies 
at  the  moment  of  the  experiraont.  As  to  tho  degree  of  rainuieneaa  of 
tho  mental  subdivision ;  if  we  were  obliged  to  break  down  what  we 
observe  into  its  verj'  simplest  elements,  that  is,  literally  into  single  facts, 
it  would  be  difficult  to  say  where  we  should  find  them  :  we  can  hardly 
ever  affirm  that  our  divisions  of  any  kind  have  reached  the  ultimate 
uniL  But  this,  too,  is  fortunately  unneceasary.  The  only  object  of  the 
mental  separation  is  lo  suggest  the  retjuisite  physical  separation,  so 
that  we  may  either  accomplish  ii  ourselves,  or  seek  for  it  in  nature ; 
and  we  have  done  enough  when  wo  have  carried  tho  subdivision  as  far 
as  the  point  at  which  wc  aro  able  to  sec  what  observations  or  ox[>eri- 
ments  we  require.  It  in  only  essential,  at  whatpver  point  our  mental 
decomposition  of  facts  may  for  tho  present  have  stopped,  that  we  should 
hold  ourselves  ready  and  able  to  tarry  it  further  as  occasion  retjuires, 
and  should  not  allow  the  fieedom  of  our  discriminating  faculty  to  be 
imprisoned  by  tho  swathes  and  bands  of  ordinary  classiucation  ;  as  >va8 
the  case  with  all  early  speculative  inquirers,  not  excepting  the  Greeks, 
to  whom  it  hardly  ever  occurred  that  what  was  called  by  one  abstract 
name  might,  in  reality,  be  several  phenomena,  or  that  there  was  a  pos- 
flibility  of  decomposing  tho  facts  of  the  xmiverao  into  any  elements  but 
those  which  ordinary  language  already  recognized. 

§  2.  The  diflbrentanteccdcnta and conscqtlcntsbelng,  then, supposed 
to  bo,  80  far  as  the  case  requires,  ascertained  and  diacriminated  from 
one  another ;  we  are  to  inquire  which  is  connected  witli  which.  In 
every  instance  which  comes  under  our  observation,  there  are  many 
antecedents  and  many  consequents.  If  those  antecedents  could  not  be 
severed  from  one  another  except  in  thought,  or  if  those  consequcnta 
never  were  found  apart,  it  would  be  impossible  for  us  to  distinguish 
{a  poiteriori  at  least]  the  real  laws,  or  to  assign  :'>  any  cause  its  cfToct, 
or  to  any  effect  its  cause.  To  do  so,  we  must  be  able  to  moot  with 
seme  of  tho  antecedents  apart  from  the  rest,  and  observe  whai  follows 
from  them  ;  or  some  of  the  consoifuonts,  and  observe  by  what  ihey  aro 
preceded.  We  must,  m  short,  follow  the  Baconian  rule  of  carytnff 
Eb 
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the  circumstances.  This  is,  indeed,  only  Uio  fii'st  rule  of  physicQl  iiKjui- 
ry,  and  niit,  as  some  have  ibuugbt,  the  boIo  rule  ;  but  it  is  tbe  fouuda* 
tionuf  uU  I  lie  rest. 

For  Uie  purpose  of  varying  iho  circumstanccB,  we  may  have  rocour5« 
(according  to  a  distinction  commonly  made)  eitlier  to  observaiiou  or  to 
experiment ;  we  may  ciOicr  Jind  an  instance  in  nature,  suited  to  our 
purpoiios,  or,  by  an  artiricial^arrangumeiil  of  circumstances,  make  une. 
The  value  of  tlio  inBtonce  depends  upon  wbat  it  is  in  itself,  not  upon 
tlie  mode  in  wbicb  it  is  obtained :  its  employracnt  for  the  purpoties  of . 
induction  depends  upon  tbo  flumc  principles  in  tbo  one  case  and  in  ibo 
other;  as  tbe  uses  of  money  arc  the  same  wbetber  it  is  inherited  or 
acquired.  There  is,  in  short,  no  diflercnce  in  kind,  no  real  logical 
distinction,  between  the  two  processes  of  investigation.  There  are, 
however,  practical  distinctions  to  which  it  is  of  considerable  importance 
to  advert. 

\  3.  The  first  and  most  obvious  distinction  between  Observation  and 
Experiment  ia,  that  the  latter  is  an  immonso  extension  of  the  former. 
It  not  only  enables  us  to  produce  a  much  greater  number  of  variations 
in  the  circumstances  tlian  nature  spontaneously  offers,  but,  moreover, 
in  thousands  of  cases,  to  produce  tbe  precise  sort  of  variation  which 
wo  are  in  want  of  for  discovering  the  law  of  the  phenomenon ;  a  ser 
vice  which  nature,  being  conslruclcd  on  a  quilo  different  scheme  from 
that  of  facilitating  our  studies,  is  seldom  so  friendly  as  to  bestow  upon 
us.  For  example,  in  order  to  ascertain  wbat  principle  in  the  atmos' 
phcre  enables  it  to  sustain  life,  the  variation  we  requii-c  Ls  that  a  living 
aiiimal  should  be  immersed  in  each  component  element  of  the  almoa 
phere  separately.  But  nature  does  not  8uj)ply  either  oxygen  or  azote 
m  a  separate  state.  We  are  indebted  to  artificial  experiment  fur  our 
knowledge  that  it  is  tlio  former,  and  not  the  latter,  which  supports 
reapirulion  ;  and  even  for  our  knowledge  of  ilie  very  existence  of  the 
two  ingredients. 

Thus  far  the  odvanta^  of  experimentation  over  simple  obscn-ntion 
is  univoreally  recognized  :  all  are  aware  that  it  enables  us  to  obtain 
innumerable  combinations  of  circumstances  which  ore  not  to  bo  ibund 
in  nature,  and  fio  add  to  nature's  experiments  a  multitude  of  experi- 
ments of  our  own.  But  there  is  another  superiority  (or,  as  Bacon 
would  have  expressed  if,  another  prerogative),  of  instances  artificially 
obtained  over  spontaneous  instances — of  our  own  experiments  over 
even  the  same  experiments  when  made  by  noturc^ — which  ia  not  of  less 
importance,  and  which  is  far  irova  being  felt  and  acknowledged  in  the 
same  degree. 

When  we  can  pTo<luce  a  jdienomenou  artificially,  we  can  take  it,  as 
it  were,  homo  with  ua,  and  observe  it  in  the  midst  of  circumstances 
with  which  in  all  other  respects  we  are  accurately  acquainted.  If  we 
desire  to  know  what  are  the  effects  of  the  cause  A,  and  are  able  to 
produce  A  by  any  means  at  our  disposal,  we  can  generally  determine 
at  our  own  (uscrotion,  so  far  aa  is  compatible  with  the  nature  of  tlie 
phenomenon  A,  the  whole  of  the  circumstances  which  shall  be  present 
along  with  it :  and  thus,  knowing  exactly  the  simultaneous  state  of  every- 
thing else  which  is  within  the  reach  of  A's  influence,  we  have  only  to 
obseiTo  what  alteration  is  made  in  that  state  by  the  presence  of  A. 

For  examjile,  by  the  electrical  machine  wo  con  prcduce  in  ibo  midst 
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ot  known  circumstauccs,  tho  phonomuna  which  nature  exhibits  on  o 
grander  sralc  under  the  form  of  lightning  and  thunder.  Now  let  any 
one  consider  what  amount  of  knowledge  of  the  eflects  and  lawa  of  elec- 
tric atfeucy  mankind  could  ever  Imve  obtained  from  the  mere  obser\'ation 
of  tmmder-storras,  and  compare  it  with  that  ^vhicb  they  have  gained, 
and  may  expect  to  gain,  trom  electrical  and  galvanic  cxpenracnts. 
This  example  is  the  more  striking,  now  that  we  have  reason  to  believe 
that  eleciric  action  is  of  all  nainrnl  phenomena  (except  heal)  the  raost 
pervading  and  univertwil,  wliicb,  tlierdoro,  it  might  aiuecedenily  have 
been  supposed  cuuld  aland  \e&Al  in  need  of  artilicial  means  of  produc- 
tion lo  eaublo  it  to  be  Btudicd;  while  the  fact  is  so  much  the  contrary, 
that  without  tho  electric  macliiue,  the  voltaic  battery,  and  the  Loydcn 
jar,  wo  should  ucver  have  suspected  the  existence  of  electricity  an  one 
of  llio  groat  agents  in  natui'ti;  the  few  electric  phenomena  wc  should 
have  known  of  would  have  continued  to  ho  regarded  either  as  super- 
natural, or  as  a  sort  of  unomaUes  and  eccentricities  in  tlie  order  of  tho 
universe. 

AVhen  wo  have  succeeded  in  insulating  the  phenomenon  which  is  the 
subject  of  inquiry,  by  placing  it  among  known  cii'cumstanceA,  we  may 
produce  further  variations  of  circumstances  to  a:iy  extent,  and  of  such 
kinds  as  wo  think  best  calculated  to  bring  the  laws  of  the  phenomenon 
into  a  clear  light.  By  introducing  one  well  defined  circumstance  after 
another  into  the  experiniout,  we  obtain  assurance  of  the  manner  in 
which  tJio  phenomenon  behavoft  under  an  indefinite  variety  of  possible 
circurantancos.  Thus,  chcmisls,  after  ha\*ing  obtained  some  ncwly-dis- 
eovcrod  substance  in  a  pure  slate,  (t'nar  is,  having  made  sure  that  there 
ifl  nothing  present  avlucn  can  interfere  wirh  and  modify  its  agency,) 
introduce  various  other  aubstancos,  one  by  one,  V)  ascertain  whetlier  it 
will  combine  with  them,  or  decompose  them,  and  with  what  result; 
and  also  apply  heat,  or  electricity,  or  pressure,  to  discover  what  will 
happen  to  tho  substiince  under  each  of  tlic&o  circumstances. 

But  if,  on  the  other  hand,  it  is  out  of  our  power  to  produce  tho  phe 
nomcnon,  and  we  have  to  seek  fur  instances  in  which  nature  produces 
it,  the  task  before  us  is  one  of  quite  another  kind.  luMtend  of  being 
able  to  choose  what  tlie  concomitant  circumstances  shall  be,  we  now 
have  to  discover  what  they  arc;  which,  when  we  go  beyond  the  sim- 
plest and  most  accessible  ca^cn,  it  is  next  to  impassible  to  do,  with  any 
precision  and  completeness.  Let  us  take,  na  an  exemplification  of  a  phe- 
nomenon which  we  have  no  means  of  fabricating  artificially,  a  human 
mind.  Nature  produces  many;  but  the  consequence  of  our  not  being 
able  to  produce  it  by  art  is,  that  in  every  iiwtance  in  which  we  see  a 
human  tnitid  developing  itself,  or  acting  upon  other  things,  we  see  it 
surrounded  and  obscured  by  an  indellnitc  multitude  of  uniisceitainable 
circumstances,  rendering  the  use  of  the  common  expcriiocutal  nietlH>d.'i 
almost  delusive.  We  may  conceive  to  what  extent  this  in  true,  if  we 
consider,  among  oUier  things,  that  whenever  nature  produces  a  human 
mind,  she  produces,  in  close  connexion  with  it,  also  a  body  :  tliat  is,  a 
vast  complication  of  physical  facts,  in  no  two  cases  perhaps  exactly 
similar,  and  most  of  which  (except  the  mere  structure,  which  we  caw 
examine  in  a  sort  of  coarse  way  after  it  has  ceased  to  act)  are  radically 
out  of  the  reach  of  our  moans  of  exploration.  If,  instead  of  a  human 
mind,  wc  suppose  tho  subject  of  investigation  to  bo  a  human  wjciety 
or  Stutc  all  the  same  diHiculliea  recur  in  a  greatly  augmented  degree 
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We  have  llius  already  cnmo  within  siglit  nf  a  concluston,  which  tbo 
progress  of  tlie  inrjuiry  will,  I  think,  bring  before  us  with  the  cteareBt 
evidence:  namely,  that  in  the  sciences  whicli  deal  with  phenDmcna  in 
which  artificial  experiments  are  imposHible  (as  in  the  ra.<c  of  asrrun- 
omy),  or  in  which  they  have  a  very  limited  range  (as  in  physiology^ 
mental  philosophy,  and  the  social  science),  induction  from  direct 
experience  is  practiaed  at  a  disadvantage  generally  equivalent  to 
impraclicability :  from  which  it  follows  that  the  methods  of  those 
Bcionccs,  in  order  to  accomplish  anything  worthy  of  attainment,  miiat 
bo  to  a  great  extent,  if  not  principally,  dednciive.  This  is  already 
known  to  be  the  case  with  the  first  of  (he  sciences  we  have  mon- 
tionod,  astronomy;  that  it  is  not  generally  rccngnizod  nf.  true  of  the 
others,  is  probably  ono  of  tho  reasons  why  they  ero  still  in  thoir 
iniancy,  Hut  any  further  notice  of  this  topic  would  at  prosent  l»e 
premature. 

§  J.  If  what  is  called  pure  Observation  is  at  so  givat  a  dwadvantngc 
comparetl  \vilh  artificial  experimentation,  in  one  department  of  the 
direct  exploration  of  phenomena,  there  is  another  branch  in  which  iho 
advantage  is  all  on  tho  side  of  the  former. 

Inductive  inquiry  having  for  its  object  to  ascertain  what  causes  are 
connected  with  what  effects,  we  may  begin  this  Rcarch  at  cither  end  of 
the  road  which  leads  from  the  one  point  to  the  other :  wo  may  cither 
inquire  into  the  ell'ects  of  a  given  cause,  or  into  the  causes  of  a  given* 
eflect.  The  fact  that  light  blackens  chloride  of  silver  might  have  been 
discovered,  either  by  expenmenta  upon  light,  trying  what  eflect  it 
would  produce  on  various  substances,  or  by  observing  that  portions  of 
the  chloride  had  repeatedly  become  black,  and  inquiring  into  the 
circumstances.  Tho  cITcct  of  the  nrali  poison  might  have  become 
kno^vn  either  by  administering  it  to  animals,  or  by  examining  how  it 
hap])ened  that  tho  wounds  which  the  Indians  of  Guiana  inflict  with 
iheir  arrows  prove  so  utiiformly  mortal.  Now  it  is  manifest  from  the 
more  statement  of  tho  examples,  without  any  theoretical  discussion, 
that  artificial  experimentation  is  applicable  only  to  the  furmer  of  iheso 
modes  of  investigation.  We  can  take  a  cause,  and  trj-  what  it  will 
produce:  but  we  cannot  take  an  effect,  and  try  what  it  will  be  pro- 
duced by.  We  can  only  watch  till  we  see  it  produced,  or  are  enal>led 
to  produce  it  by  accident. 

Thifl  would  be  of  Utile  iraportance,  if  it  always  depended  upon  our 
choice  from  which  of  the  two  ends  of  the  sequence  we  would  under- 
take our  inquiries.  But  we  have  seldom  any  option.  As  we  can  only- 
travel  from  tho  known  to  the  unknown,  wo  are  obliged  to  commence 
at  whichever  end  we  are  best  accpiainied  with.  If  the  agent  is  more 
familiar  to  us  than  its  effocts,  wo  watch  for,  or  contrive,  instances  of 
tho  agent,  under  such  varicliea  of  circumstance.'*  as  arc  open  to  us,  and 
observe  tho  result.  If,  on  the  contrary,  the  conditions  on  which  a 
phenomenon  depends  are  obscure,  but  the  phcnomouon  itself  familiar, 
wo  nnwt  commence  our  inquiry  from  the  effect.  If  we  are  struck  with 
tho  fact  that  chloride  of  silver  has  been  blackened,  and  have  no 
suspicion  of  the  cause,  we  have  no  resource  but  to  comj)are  instances 
in  which  the  fact  has  chanced  to  occur,  until  by  that  comparifon  we 
discover  that  in  all  tho,^o  instance.?  the  substance  had  been  exposed  to 
the  light.     If  we  knew  nothing  of  the  Indian  arrows  but  thoir  fatal 
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effect,  accident  alono  could  turn  our  attention  to  expeiimonts  on  tlie 
uralit  in  iho  regular  coiuve  of  inveatiffation,  we  coulu  only  jnquii'e,  or 
try  to  obaon-o,  whnt  had  been  done  to  tiie  arrows  in  purticui^'  iuHtanccs. 

Whorover,  having  nothing  to  guide  us  to  the  cause,  we  are  obliged 
to  set  out  &om  tlie  effect,  and  to  apply  the  rule  of  varying  tlie  circunv 
stances  to  the  conijequentii,  not  the  autccedcnta,  we  are  necessarily 
destitute  of  the  resource  of  artificial  experinientatian.  Wo  cannot,  at 
our  choice,  ubluin  coDaequcnta,  aa  we  can  antecedents,  under  any  ect 
of  circumstances  compatible  v\-ilh  their  nature.  There  are  no  means  of 
producing  effects  but  through  their  causes,  and  by  the  suppoaition  the 
causes  of  the  effect  in  question  are  not  known  to  ub.  Wo  have  thero- 
foru  no  expedient  but  to  study  it  where  it  offers  itself  Bpontancously. 
If  nature  liappens  to  present  us  with  instances  sufficiently  varied  in 
their  circumstances,  and  if  we  are  able  to  discover  either  among  the 
proximate  antecedents,  or  among  some  other  order  of  antecedents, 
something  which  is  always  found  when  the  effect  is  found,  however 
various  the  circumstances,  and  never  found  when  it  is  not ;  wo  may 
discover,  by  mere  observation  without  experiment,  a  real  oniformity  in 
nature. 

But  although  this  is  certainly  the  most  favorable  case  for  Rcieuces  ol 
pure  observation,  aa  contrastetl  with  ihoso  in  which  artificial  experi- 
ments are  possible,  there  is  in  reality  no  case  wluch  more  strikmgly 
illustrates  the  inherent  imperfection  of  direct  induction  when  not 
founded  upon  experimentation.  Suppose  that,  by  a  comparison  ol 
cases  of  the  effect,  wo  have  found  an  antecedent  which  appears  to  be, 
and  perhaps  i^,  invariably  connected  with  it:  we  have  not  yet  proved 
that  antecedent  to  he  the  cause,  until  we  have  reversed  the  process, 
and  produced  tlie  effect  by  means  of  that  antecedent  If  wo  can  pro- 
duce the  antecedent  artificially,  and  if,  when  wo  do  so,  the  effect  fol- 
lows, the  induction  is  complete;  that  antecedent  is  the  cause  of  that 
consequent.*  But  we  then  have  added  the  evidence  of  experiment  to 
that  of  simple  observation.  Until  wo  had  done  so,  we  had  only  proved 
invartaMe  antecedence,  but  not  unconditional  antecedence,  or  causa- 
don.  Until  it  had  been  shown  by  the  actual  production  of  the  antece- 
dent under  known  circumstances,  and  the  occurrence  thereupon  of  the 
consetjuent,  that  the  antecedent  was  really  the  condition  on  which  it 
depended ;  tlie  uniformity  of  succession  which  was  proved  to  exist 
between  them  might,  for  aught  wc  knew,  bo  (like  the  succession  of 
day  and  night)  no  case  of  causation  at  all ;  both  antecedent  and  con- 
sequent might  be  Buccessivo  stages  of  the  effect  of  an  ulterior  cause. 
Observation,  in  short,  without  experiment  (and  without  any  aid  from 
deduction)  can  ascertain  unitbrmities,  but  cannot  prove  causation. 

In  order  to  see  these  remarks  verified  by  the  actual  state  of  the 
sciences,  wo  have  only  to  thiidc  of  the  condition  of  natural  history.  In 
zoology,  for  example,  there  is  an  immense  number  of  uniformities 
ascertained,  some  of  coexistence,  others  of  succession,  to  many  ol 
which,  notwithstanding  considerable  variations  of  the  attendant  circura- 
Btances,  wc  know  not  any  exception:  but  the  antecedents,  for  the 
most  part,  are  such  as  we  cannot  artificially  produce ;  or,  if  we  can,  it 

•  Unlp-aa,  mdcpfl,  thn  cwi«equont  was  generati^d  not  by  the  antcc«lp»t,  but  by  thfl  in«iiit 
tte  employed  to  produce  tlio  anteccdont.  As,  howt'wr,  llicsu  meun«  are  under  aur  power 
ihfn  is  DO  fur  a  probability  tliat  tbov  arc  also  aufEciL-nily  within  uur  kiiawledge,  lo  ensblr 
Ui  to  judge  whether  that  could  bo  ih«  caso  oi  nut 
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is  only  by  ftettinj»  in  morion  the  exact  process  l>y  which  natare  pro- 
duces them ;  and  this  beiog  to  ua  a  niy&tcrioua  process,  of  which  the 
raain  circumstances  are  not  only  unknown  but  unabser^-able,  the  i  "^ine 
of  experimentation  would  here  be  conipletely  misapplied.  Such  are 
the  facu:  and  what  is  the  rofluiti  That  on  this  vast  flubject,  which 
aflforde  £n  much  and  fluch  varied  scope  for  obsen'ation,  we  have  not, 
properly -speaking,  ascertained  a  single  cause,  a  single  unconditional 
uniformity.  Wj  know  not,  in  the  case  of  almost  any  of  the  phenom- 
ena that  we  fint^conjoinod.  which  is  the  condition  of  the  other ;  which 
\b  cause,  and  which  effect,  or  whether  either  of  them  is  so,  or  they  are 
not  rather  al!  of  thera  conjunct  effects  of  causes  yet  to  be  discovered, 
complex  results  of  laws  hitherto  unknown. 

Although  some  of  the  foregoing  observations  may  be.  in  technical 
strictness  of  arrangement,  premnturo  in  this  place,  it  seemed  that  a 
lew  general  remarks  upon  liio  difference  between  Sciences  of  mere 
Obeer%'ation  and  Sciences  of  Experimentation,  and  the  extreme  disad 
vantage  under  which  directly  inductive  inquiry  is  necessarily  carried  I 
on  in  the  former,  were  tlic  best  prenaration  lor  discussing  the  methods 
of  direct  induction ;  a  preparation  rendering  superfluous  much  that 
must  utlterwise  have  been  introduced,  with  some  inconvenience,  into 
the  heart  of  that  discussion.  To  the  consideration  of  these  Methods 
wo  now  proceed. 


CHAPTER  A^III. 

OP  THE  rODR  METHODS  OP  EXTERniENTJLL  i::(iCIRT. 

§1.  Tiip.  simplest  and  most  obvious  modes  of  singling  out  ij-um 
among  the  circumstances  which  precede  or  follow  a  phenomenon, 
thotfe  with  which  it  ia  really  connected  by  an  invariable  law,  are  two 
in  number.  One  is,  by  comparing  together  different  instances  in  which 
the  phenomenon  occurs.  The  other  is  by  comparing  instances  in 
which  the  j>henomenon  does  occur,  with  instances  in  other  resj)ecta 
similar  in  which  it  docs  not.  These  two  methods  may  be  respectively 
denominated,  the  McUiod  of  Agreement,  and  the  Method  of  Diilerence. 

In  illustrating  these  methods  it  will  be  necessary  to  bear  iu  miud 
the  iwo-fuld  character  of  inquiries  uito  tho  laws  of  phenomena  ;  which 
may  be  either  inquiries  into  the  cause  of  a  given  effect,  or  into  the 
effects  or  properties  of  a  given  cause.  We  shall  consider  tho  methods 
in  their  application  to  cither  order  of  investigation,  and  shall  draw  our 
examples  equally  from  both. 

We  bhttll  denote  antecedents  by  the  largd  lcttei«  of  the  alphabet, 
and  the  conscquenta  coiresponding  to  them  by  the  small.  Let  A, 
then,  be  an  ogent  or  cause,  and  let  the  object  of  our  inquiry  be  to 
osrertaio  what  arc  the  effects  of  this  cause.  If  we  can  either  find,  or 
produce,  the  agent  A  in  such  vai*ieties  of  circumstances,  that  the 
different  cases  have  no  circumstance  in  common  except  A;  then, 
whatever  effect  we  find  to  be  produced  in  all  our  tiiuls  must,  it  would 
seem,  bo  tho  effect  of  A.  Sum>ose,  for  example,  that  A  is  tiied  along 
with  li  and  C,  and  that  the  nSk-d  is  abc;  and  snopow*  that  A  is 
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tried  with  D  and  E,  bttt  without  B  and  C,  and  that  the  cfTuct  is  ade. 
Then  we  may  reason  tlius  :  6  and  c  are  not  effects  of  A,  for  they  wore 
not  ]>roduced  by  it  in  tlie  second  experiTncnl;  nor  are  d  and  c,  for  they 
were  not  produced  in  the  first.  Whatever  is  really  the  eifect  of  A 
•nu^r  have  been  produced  in  both  instances;  now  this  condition  ib 
falfiU^d  by  no  circumstanro  except  a.  The  phenomenon  a  cannot 
have  been  the  effect  of  B  or  C,  sincti  it  was  produced  whert;  fhey 
wore  not;  nor  of  1)  nr  E,  Bince  it  was  produced  where  they  were  not. 
Therefore  it  is  the  effect  of  A. 

For  example,  let  the  antecedent  A  be  the  contact  of  an  alkaline 
aubstanoe  and  an  oil.  This  combination  being  tried  under  several 
varieties  of  circumstanco  resembling  each  other  in  nothing  else,  the 
results  ag^ree  ip  the  production  of  a  gi'eaay  and  detersive  or  saponaceous 
substance :  it  is  therefore  concluded  that  the  cumbinatiun  vi'  un  oil 
and  an  alkali  causes  the  production  of  a  soap.  Ii  ia  ihus  wo  inquire, 
by  the  Method  of  Agreement,  into  the  effect  of  a  given  cau.se. 

In  a  similar  manner  we  may  inquire  into  the  cause  of  a  ijiven  effect. 
Let  a  be  the  eftect.  Here,  as  shown  in  tbo  last  chapter,  we  have  only 
the  resource  of  observation  without  experiment :  we  cannot  take  a 
phenomenon  of  which  wc  know  not  ttto  origin,  and  try  to  find  its  mode 
of  production  by  producing  it ;  if  we  succeeded  in  sudi  a  random  trial 
it  could  only  be  by  accident.  But  if  wc  can  obscn'c  a  in  two  diflercnt 
combinations,  ahc  and  aSe;  and  if  we  know,  or  can  discover,  that  the 
antecedent  circumstances  in  these  cases  respectively  were  ABC  and 
ADK;  wc  may  conclude  by  a  reasoning  Runllar  to  that  hi  the  pre- 
ceding example,  that  A  is  tho  antecedent  connected  with  the  consequent 
a  by  a  law  of  causation.  B  and  C,  wc  may  say,  cannot  be  causes  of  a, 
since  on  its  second  occuiTonce  they  were  not  present ;  nor  are  D  and  E, 
for  they  were  not  present  on  its  first  occurrence.  A,  alone  of  the 
five  circumstances,  was  found  among  tJie  antecedents  of  a  in  boili 
instances. 

For  example,  let  the  effect  a  be  crystal ization.  We  compare  iu 
Btancos  in  which  bodies  arc  known  to  iissumo  crystaline  structure,  but 
which  Iiave  no  other  point  of  agreement;  and  we  find  them  to  have 
one,  and  as  far  as  we  can  obser\'e.  only  one,  anicccdcnt  in  common  : 
the  deposition  of  a  Bolid  matter  from  a  liquid  state,  cither  a  state  of 
fusion  or  of  solution.  Wo  conclude,  thereforo,  that  the  solidification 
of  a  substance  from  a  liquid  state  is  an  invariable  antecedent  of  iu 
cryntalization. 

In  this  example  we  may  go  farther,  and  say,  it  ia  not  only  tlie 
invariable  antecedent  hut  the  cause.  For  in  this  case  wo  are  able, 
after  detecting  tho  antecedent  A.  to  produce  it  artificially,  and  by 
finding  that  a  follows  it,  verify  the  result  of  our  induction.  Tlio 
importance  of  thus  reversing  the  proof  was  never  more  strikingly 
manifested  than  when,  by  keeping  a  phial  of  water  charged  with 
siliceous  particles  undisturbed  for  years,  a  chemist  (I  believe  Dr. 
Wollastou)  succeeded  in  obtaining  crysttls  of  quartz;  and  in  the 
equally  interesting  experiment  in  which  Sir  James  Hall  produced 
artificial  marble,  by  the  cooling  of  its  materials  fi*ora  fusion  under 
immense  pressure:  rwo  admirable  examples  of  the  light  which  may 
bo  thri)wn  upon  the  most  secret  processes  of  nature  by  wolUconlnved 
inierrogation  of  her. 

But  if  we  cannot  ailificially  produce  the  phenomenon  A,  the  con- 
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olusiot)  tliiil  it  is  the  cause  of  a  remains  subject  to  vcrv  cousiderable 
Joubt.  Though  an  iuvariable,  it  may  not  be  the  uncoiitlitioiial  ante- 
cedent  of  a,  but  may  precede  i(  a&  day  precedes  night  or  night  day. 
This  uncertainty  arises  from  the  impossibility  of  assuring  uur>clve«i  that 
A  is  the  anil/  immediate  antecedent  common  lo  both  the  instances.  If 
wo  could  be  certain  of  having  ascertained  all  Uie  invariable  ancecQ- 
danU,  wo  might  bo  sure  t}iai  tlic  uncoudiiionsl  invariable  antecedf'Ut, 
or  cause,  must  be  found  someH-bcre  among  them.  Unfortunately  itii 
hardly  ever  possible  to  ascertain  all  the  antecedents,  unleas  the  phe- 
nomenon is  one  wliicb  we  can  produce  aitihciolly.  l^veu  llieu  the 
difBculty  is  merely  lightoQed,  not  removed :  men  knew  how  tu  raise 
water  in  pumps  long  before  they  adverted  lo  what  was  really  the 
operating  circumstance  in  Uie  means  ihcy  employed,  namely,  the 
pressure  of  the  atmosphere  on  ilic  open  surface  of  the  water.  It  is, 
however,  much  easier  to  analyze  completely  a  set  of  arrangements 
made  by  ourselves,  than  the  whole  complex  ma^  of  the  agencies 
which  nature  happens  to  be  exerting  at  the  moment  when  she  produ- 
ces any  given  phenonienon.  We  may  overlook  some  of  the  moternU 
circumstances  in  an  experiment  with  an  electrical  machine;  but  we 
shall,  at  the  worat,  be  better  acquainted  with  them  than  with  those  of 
a  til  under- storm. 

The  mode  of  discovering  and  proring  laws  of  nature,  wUidi  vr^ 
have  now  examined,  proceeds  upon  the  follomng  axiom :  Whateve 
ctrcumstaiic4?  can  be  excluded,  without  prejudice  to  the  phenomenon 
or  can  be  alisent  notwillistanding  it  presence,  is  nut  connected  with  it 
in  tlie  way  of  causation.  The  casual  circumstances  being  thus  elimi- 
nated, if  only  one  remains,  that  one  is  the  cause  which  wo  are  in 
search  of:  il*  more  than  one,  they  either  ore,  or  contain  among  them, 
the  cause  :  and  so,  mvtatU  mutandis,  of  the  cflcct.  As  this  method 
proceeds  by  comparing  difTcrcnt  instances  to  ascertain  iu  what  they 
Bgreo,  I  have  lenned  it  the  Method  of  Agreement:  and  we  may 
adopt  as  its  regulating  principle  the  following  canon: — 


0 

v       t. 


FrnsT  Canon. 

Jf  two  or  mere  tTUiances  of  the  jfhcnomenon  unjer  investigation  ^ave 
only  one  circumstance  in  commoHt  the  circumstance  in  which  aJone  aU 
the  instances  agree,  is  the  cause  (or  effect)  of  t}te  given  phenomenon. 


Quitting  for  the  present  the  Method  of  Agreement,  to  which  we 
filiaU  almost  immediately  return,  we  proceed  lo  a  still  more  potent 
iufitrumcnt  of  the  investigation  of  nature,  the  Method  of  Dillerence. 

1^  2.  In  the  Method  of  Agreement,  we  endeavored  to  obtain  in- 
stances which  agreed  in  the  given  circumstance  but  differed  in  every 
other:  in  ilio  present  method  we  ref|uire,  on  the  contrary,  two  in* 
stanres  rosorabling  one  another  in  every  oilier  respect,  but  diffeiing  in 
tlie  presence  or  absence  of  the  jihenomenon  we  wish  to  study.  If  oui 
object  bo  lo  dirtcover  ilie  effects  of  an  agent  A,  wc  must  procure  A  in 
some  set  of  a^ccnained  circumstances,  as  A  BC,  and  banng  noted  the 
effects  produced,  compare  them  witli  the  effect  of  the  remaining 
circumstances  BC.  when  A  is  absent.  If  the  effect  of  ABC  is  ahc, 
and  the  effect  of  BC,  £r,  it  is  evident  that  the  effect  of  A  is  a.     So 
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•gain,  if  wo  begin  at  the  otlier  end,  and  desire  to  investigaeu  the  cause 
of  an  etTcct  a,  we  must  select  lui  instance,  as  aic.  in  which  tbo  elTect 
occurs,  and  in  which  the  antecedents  were  AHC,  and  we  must  luok 
out  for  another  instance  in  which  the  remaining  circumstances,  be, 
occur  without  a.  It'  the  antecedents,  in  that  instance,  arc  HC,  we 
know  that  the  cause  of  a  must  be  A:  either  A  alono,  or  A  in  conjunc- 
tion witli  some  of  the  other  circumstaucea  pruseut. 

It  is  scarcely  necessary  to  give  examples  of  a  logical  process  to 
which  we  owe  almost  all  the  inductive  conclusions  we  draw  in  daily 
life.  When  a  man  is  shot  through  the  heart,  it  is  by  this  method  we 
know  that  it  was  the  gun-shot  which  killed  him :  fur  he  was  in  tlie 
fuJlncss  of  life  immediaie^y  before,  all  circumstances  being  the  same, 
except  the  wound. 

The  axioms  which  are  taken  for  granted  in  this  melliod  are  evidently 
the  following:  Whatever  imtecedent  cannot  he  excluded  witltoui  pre- 
venting the  phenomenon,  is  tho  cause,  or  a  condition,  of  that  phenom 
ennn ;  Wliatuver  consequent  can  be  excluded^  witii  no  other  dificr- 
ence  in  the  antecedents  than  the  absence  of  a  particular  one.  is  the 
cScct  of  tiiat  one.  Instead  of  comparing  diifurent  instances  of  a  pho- 
Domenon,  to  discover  in  what  they  agree,  this  method  compares  an 
instance  of  its  occurrence  with  an  instance  of  its  non-occurrence,  to 
discover  in  what  they  differ.  The  canon  which  is  the  rej^iilating  prin- 
ciple of  tho  Method  of  Differonco  may  be  expressed  as  follows: — 

SecoNO  Canon. 

y  ^  an  inntance  in  which  the  phenomenon  under  intefttigtUion  occurs, 
I  oHa  an  inttance  in  which  it  tloes  not  occur,  have  every  circumstance  save 
j  »one  in  common,  that  one  occurring  onli/  in  thejormer;  the  circumstanct 
'y  «ft  which  alone  the  tico  instance-^  differ,  is  (he  eject,  or  cause^  or  a  neces- 
sary part  of  the  cawe,  t^' the  phenomenon, 

§  3.  The  two  metliods  which  we  have  iww  stated  have  many  foiitnres 
of  resemblance,  but  there  are  also  many  distinctions  between  them. 
Both  aro  methods  of  eUmination,  This  term  (which  is  employed  in 
cho  thoory  of  equations  to  denote  the  process  by  which  one  after 
another  of  tlie  eleraeuls  of  a  question  is  excluded,  and  the  solution 
made  to  depend  upon  the  relation  between  the  remaining  elements 
only,)  is  well  Buitetlto  express  the  operation,  anala^nns  to  this,  which 
has  been  understood  since  iho  lime  of  Bacon  to  be  the  foundation  of 
experimental  inquiry:  namely,  the  successive  exclusion  of  tho  various 
circumstances  which  are  found  to  accompany  a  phenomenon  in  a  given 
instance,  in  order  to  ascertain  Avhal  are  thost)  among  them  which  can 
bo  absent  consistently  witl»  the  existence  of  the  phenomenon.  Tho 
Methf^hi  of  Agreement  staiuls  on  the  ground  lliat  whatever  can  be 
eliminated,  is  not  connected  with  the  phenomenon  by  any  latv.  The 
Method  of  Differonco  has  for  its  foundation,  that  whatever  cnn  not  be 
eliminated,  U  connected  with  tho  phenomenon  by  a  law. 

Of  these  methods,  that  of  Uiffercnco  is  raoxo  particularly  a  method 
of  artificial  experiment ;  while  that  of  Agreement  is  more  especially 
the  re«)urce  we  employ  where  experimentation  is  iraijossible.  A  few 
reflections  will  prove  tlie  fact,  and  point  out  tlie  reason  of  it. 

It  is  inherent  in  the  peculiar  character  of  the  Moihod  of  Diffeienc* 
Fp 
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*liat  tlie  natuiv  of*  tLc  combinations  which  it  requires  is  miicli  mora 
ulricily  defined  tlmn  in  the  Method  of  Agreemcnl.     The  two  insuncoe 
which  are  to  be  compni-cd  with  one  aitoilier  must  he  cxattly  sim»'ar, 
in  all  circumsiarifcs  except  the  one  which  we  are  attempting  to  luves- 
lignte:  they  roust  bo  in  the  relation  oi'  AJ3C  and  BC,  or  ot'abc  and 
be.     It  m  true  thai  this  »imilarily  uf  circumstances  needs  not  extend 
to  such  as  are  already  known  lu  be  immattrrial  lo  the  result.     And  iii 
»he  case  of  most  phenomena  we  Umni  at  once,  from  the  most  ordinary 
axperiencc,  that  most  of  the   coexistent  phenomena  of  the   uiiivei-se 
may  be  either  pi-esent  or  absent  williout  ailentine  the  given  phenume- 
uun ;  or,  if  present,  arc  present  indift'erently  when  the  phrnf»menoD 
does  not  happen,  and  wiien  it  does.     Still,  even  Hroiting^  the  identity 
which  is  retjuircd  between  the  two  instances,  ABC  and  BC,  to  such 
cireumatances  us  are  not  already  known  to  bo  indifferent ;  4t  is  very 
seldom  that,  nature  aiVords  iwu  iiisionces,  of  which  wo  can  be  assured 
that  tlioy  stand  in  this  precise  relation  to  one  another.     In  the  cpon- 
timeouB  operations  of  nature  there  is  generally  such  complicatiuu  and 
such  obscurity,  ihey  arc  mostly  either  on  so  overwhelmingly  largo  ot 
on  so  inaccessibly  mtnute  a  scale,  we  are  so  ij;7ii.»nuit  of  a  ^rrcat  part 
of  the  facts  which  really  lake  place,  and  even  those  of  which  wo  are 
not  igniirant  are  so  multiln<linous,  and  tliereforc  so  seldum  exactly 
alike  in  any  two  cases,  tliat  a  spontaneous  experimcnl,  of  the  kinu 
required  by  the  Method  of  Dltlercuce,  is  commonly  not  to  bo  ibund. 
^\iicn,  on  the  contrary,    we   obtain   a  plien<jmenon   by  an  artificial 
experiment,  a  pair  of  instances  such  as  the  niellunl  reijnires  is  obtained 
almost  as  a  mutter  of  course,  provided  the  prrfcess  does  not  last  u  huig 
time.     A  certain  state  of  surrounding  circumstances  existed  before  wc 
commenced  the  experiment :  this  is  BC.     We  then  inlrodnco  A  ;  say, 
for  instance,  by  merely  bringing  an  object  from  another  part  of  the* 
room,  before  there  has  been  time  fur  any  change  in  the  other  ele- 
ments.    It  is,  in  short  (as  M.  Comte  observes),  the  very  natxirc  of  an 
experiment,  to  introduce  into  the  preexisting  state  of  circumstances  u 
dtangc  perfectly  definite.     Wo  choose  a  previous  state  of  things  with 
which  wo  arc  well  acquainted,  bo  that  no  unforeseen  alteration  in  thai 
state  is  hkely  to  pass  unnbsen'cd ;    and  into  this  we  introduce,  ae 
rapidly  as  possible,  the  phenomenon  which  we  wish  to  study ;  so  ib&t 
we  iu  general  arc  entitled  to  fotd  corniilfte  nasurance,  that  the  pre- 
existing state,  and  the  stale  which  we  have  produced,  difler  in  nothing 
except  in  tlie  presence  or  absence  of  that  phenomenon.     If  a  bird  is 
taken  froiq  a  cage,  and  instantly  plunged  into  carbonic  acid  gas,  the 
experimentalist  may  bo  fully  assurod  (at  all  events  aiter  one  or  two 
re|>eiitio»s)  that   nn  circnmstanco  capable  nf  causing  suflbcation  had 
supccvened  in  tJic  interim,  except   the  change  from  immersion  in  the 
atmosphere  to  immersion  in  cai"bonic  acid  gas.     There  is  one  doubt, 
indeed,  which  may  remain  in  some  cases  of  this  desrrijttion  ;    the 
effect  may  have  been  produced  not  by  the  change,  but  by  the  nicana 
wc  employed  to  pnMlaco  the  change.     Tlir  jxiitsibiiity,  however,  of  thit 
last  supposition  generally  admiLs  of  Iwing  rnnclusivoly  tested  by  other 
expcrimenls.     It  thus  appears  that  in  the  study  of  the  varittus  kitrd* 
of  phcnomeoa  which  wo  can,   by  our  voluntary  agency,  modify  or 
control,  we  can  in  general  satisfy  the  rt>qui»ilions  ofthn  Method  of 
Difference;  but  that  by  ihc  spontaneous  (iperuli<*ns  of  n'iM>'*"  vhoAO 
requisitions  arc  soldnm  fuUillod. 
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Xbe  revoreo  of  this  ib  the  case  with  the  Method  of  Agreoment 
We  <lo  not  here  require  instances  of  so  special  and  determinate  a  kind. 
Any  instances  whatever,  in  which  nature  presents  us  with  a  phenom- 
enon, may  bo  examined  for  the  purposes  of  this  method;  and  if  all 
such  instances  ajj^o  in  anything,  a  conclusion  of  considorahlo  value  ia 
already  attained.  We  can  seldom,  indeed,  be  sure  that  this  one  point 
of  agreement  is  the  only  one;  but  our  ignorance  does  not,  as  in  the 
Method  of  DilTerence,  vitiate  the  conclusion;  tho  certainty  of  the 
result,  aa  far  as  it  goes,  is  not  affected.  We  have  ascertained  one 
invariable  antecedent  or  consequent,  however  many  other  invariable 
antecedent^)  or  consequents  may  Btill  remain  unascertained.  If  ABC, 
ADE,  AFG,  are  all  equally  tbllowcd  by  n,  then  a  is  an  invariable 
consequent  of  A.  W  abc,  ade,  a/g,  all  number  A  among  tlicir  ante- 
cedents, tlicn  A  is  connected  as  on  antecedent,  by  some  invariable 
law,  with  a.  But  to  determine  whether  this  invariable  antecedent  is 
a  cause,  or  this  invariable  consequent  an  effect,  we  must  be  able,  in 
addition,  lo  produce  the  one  by  means  of  the  other ;  or,  at  least,  to  obtain 
that  which  alone  constitutes  our  assurance  of  having  produced  ony- 
ihing,  namely,  an  iiiHtancc  in  which  tho  effect,  a,  has  come  into  exist- 
enre,  with  no  other  change  in  the  preexisting  circumstances  than  the 
addition  of  A.  And  this,  if  wo  can  do  it,  ia  an  application  of  the 
Method  of  Differenco,  not  of  the  Method  of  Agreement. 

It  thus  appears  to  bo  by  tho  Method  of  Difference  alone  that  wc  can 
ever,  in  tho  way  of  direct  experience,  arrive  with  certainty  at  cansoa. 
The  Method  of  Agreement  leads  only  to  laws  of  phenomena,  as  Mr. 
Whcwcll  calls  them,  but  which  (sinco  laws  of  causation  are  aJAo  laws 
of  phenomena)  I  prefer  lo  de!*igiiatc  as  uniformities  in  wliich  the  quca- 
tion  of  causation  must  for  the  present  remain  undecided.  The  Method 
3f  Agreement  is  chiefly  to  bo  resorted  to,  as  a  means  of  suggesting 
ftpplications  of  the  McthcKl  of  Uiflerence  {as  in  the  last  example  the  com- 
parison of  ABC.  ADK,  AFG,  suggested  that  A  was  tlie  antecedent 
on  which  to  try  the  experiment  whether  it  could  produce  a) ;  or,  as  an 
inferior  resource,  in  case  the  Method  of  Difference  is  impracticable ; 
which,  aa  we  before  showed  generally  arises  from  the  impossiliility  of 
artificially  prwlucing  tlic  phenomena-  And  hence  it  is  lliat  the  Method 
of  Agreement,  although  applicable  in  principle  to  either  case,  is  more 
emphaTically  the  method  of  investigation  on  those  subjecis  where  arti- 
ficial experimentation  is  impoKsible;  because  on  those  it  is,  generally, 
our  only  resource  of  a  directly  inductive  nature ;  while,  in  the  phenome- 
na which  we  can  pro<luce  at  pleasure,  the  Method  of  Difference  gene- 
ntUy  affords  a  more  cfhcncioua  process,  wliich  will  ascertain  causes  as 
well  04  mere  laws. 

§  4.  Our  next  remark  shall  be,  that  there  are  many  cases  in  which, 
although  our  power  of  producing  the  phenoraenon  is  complete,  the 
MuThod  of  Difference  either  cannot  bo  made  available  at  all,  or  not 
wirJiout  a  previous  employment  of  the  Method  of  Agreement.  This 
occurs  when  the  agency  by  which  we  can  produce  the  phenomenon  is 
not  that  of  one  single  antecedent,  but  a  combination  of  nntccedcnta, 
which  we  have  no  power  of  separating  from  each  other  and  exhibiting 
\part.  For  instance,  suppose  the  subject  of  in(|uiry  to  be  tlie  cause  of 
the  double  refraction  of  light.  We  can  produce  this  phenomenon  at 
pleasure,  by  employing  any  one  of  the  many  substanc*"  which  arc 
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known  lo  refracl  liglit  m  ihnt  peculiar  mauner.  But  if,  taking  oue  of 
those  subatancea,  as  Iceland  spar  for  example,  we  wLsb  (o  duiennine 
on  which  ol*  the  properties  of  Iceland  spar  this  remarkable  pbonomcua 
depends*  we  can  make  no  use,  for  that  purpose,  of  tbe  Method  of  Dif- 
ference ;  for  we  cannot  tind  another  substance  precisely  resembling 
Iceland  spar  except  in  some  one  property.  The  only  mode,  thei'efore, 
of  pro.sccutin^  this  inquiry  is  that  ailbrded  by  the  Method  of  Agree- 
ment ;  by  which,  in  fact,  through  a  comparison  of  all  the  known  sub- 
stances which  had  the  property  of  doubly  relracting  light,  it  was  ascer- 
tained tliat  they  agreed  in  the  single  circumstance  of  being  crystaline 
subslancea ;  and  altliough  the  convente  does  not  hold,  although  all  crys- 
taline substances  have  not  the  property  of  double  refraction,  it  was 
concluded,  with  reason,  that  there  is  a  real  connexion  betwoeu  these 
two  properties ;  that  either  crystaline  structure,  or  the  cause  which 
gives  rise  to  that  structure,  is  one  of  the  conditions  of  double  refraction. 

Oat  of  this  employment  of  the  Method  of  Agreement  arises  a  pecu* 
liar  moditication  of  that  method,  which  is  sometimes  of  great  avail  in 
the  investi^ion  of  nature.  In  cases  «imilar  to  the  above,  in  which  it 
is  not  possiblu  to  obtain  the  precise  pair  of  instances  which  our  second 
canon  requirc&— instances  agreeing  in  every  antecedent  except  A,  or  in 
every  consequent  except  a  ;  we  may  yet  be  able,  by  a  double  employ- 
ment of  the  Method  ot  Agreement,  to  discover  in  what  the  instances 
which  contain  A  or  a.  differ  irom  those  which  do  not. 

If  we  compare  various  instances  in  which  a  occurs,  and  find  chat 
diey  all  have  iu  common  the  circumstance  A,  and  (as  far  as  can  be 
observed)  no  other  circumstance,  the  Method  of  Agreement,  so  tar  beam 
testimony  to  a  connexion  between  A  and  a.  In  order  to  convert  this 
proof  of  connexion  into  proof  of  causation  by  the  direct  Method  of 
UifTeronce,  we  ought  to  be  able  in  soma  one  of  these  instances,  as  for 
example  ABC,  to  leave  out  A,  and  obser^-e  whether  by  doing  so,  a  is 
prevented.  Now  aupnosing  (what  is  often  the  case)  that  we  are  not 
able  to  try  this  decisive  experiment;  yet,  provided  we  can  by  any 
means  discover  what  would  be  its  result  if  we  couid  try  it,  llie  advan- 
tage will  be  the  same.  Suppose,  theti,  tliat  as  we  previously  examined 
a  varioty  of  iiiutunces  in  which  a  occurred,  and  found  them  to  agree  in 
containing  A,  so  we  now  obser\'e  a  variety  of  instances  in  which  a  does 
not  occur,  and  find  them  agree  in  not  containing  A ;  which  establishes, 
by  the  Method  of  Agreement,  the  same  connexion  bet^voen  the  atisence 
of  A  and  the  absence  of  a,  which  was  before  established  between  their 
presenoo.  As,  then,  it  had  been  shown  that  whenever  A  is  present  a 
13  present,  so  it  being  now  shown  that  when  A  is  taken  away  a  is  re- 
moved along  mlh  it,  we  have  by  the  one  proposition  ABC,  »6c,  by 
the  other  B  C,  he,  the  positive  and  negative  instances  which  the  Method 
of  Difference  requires.  Thus,  if  it  be  true  that  all  animals  which  have 
a  well -de  vol  oped  respiratory  system,  and  therefore  aerate  ilie  blood 
perfoctlv,  agree  in  bemg  warm-blooded,  while  those  whose  rospmuory 
system  is  imperfect  do  not  maintain  a  temperature  much  exceeding 
that  of  the  surrounding  medium,  we  may  argue  &om  this  two-fold  expo- 
rionco,  that  the  change  which  takes  place  in  the  blood  by  respiration 
is  ihti  cause  o^  animal  heat. 

ThLs  method  may  be  called  the  Indirect  Method  of  Difforenco,  a* 
the  Joint  Method  of  Agreement  and  Diffbrcnca ;  and  consists  in  a  doubl* 
employment  of  thcMctliod  of  Agreement,  each  proof  being  iMde:>en- 
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dent  ot*  the  other,  un<l  corrnborating^  it.  But  ic  ib  not  equivalent  to  a 
nrouf  by  the  direct  Method  of  Difference.  For  tlio  requisitions  of  the 
Method  of  DiSereD':e  are  not  sattBiiod,  unless  we  can  be  quite  Kure 
either  that  the  instances  atfirmatiTe  of  a  agree  in  no  antecedent  what- 
ever bat  A,  or  that  the  instanced  negative  oi'  a  ngreo  in  uotliing  but  the 
negation  of  A.  Now  if  it  were  poAsible,  which  it  never  is,  to  have  this 
assurance,  wc  should  not  need  the  joint  method;  lor  either  of  the  two 
8P'^  of  instances  separately  would  then  be  sufficient  lo  prove  causation, 
f  lijs  indirect  method,  therefore,  can  only  be  viewed  ajt  a  great  exl«n- 
sion  and  improvement  of  the  Method  of  Agreement,  but  nut  as  partici- 
pating in  the  more  cogent  nature  of  the  Alethud  of  Uin'ereaco.  1*ho 
follovving  may  be  stated  aa  ils  canon : — 


Third  Canon. 

J/'  two  or  tuore  instattctt  in  which  the  pftcnomcnon  occur*  hare  only 
one  Circumstance  in  common,  while  tico  or  more  instances  in  which  it  d-oet 
not  occur  have  nothing  in  common  taec  Uie  abtencc  of  tfiat  circum^titnce  ; 
thx  circumstance  in  which  alone  the  two  tel4  of  intlance*  dij'cr^  i-n  the 
cfect,  or  cause,  or  a  necettary  part  oftJte  came,  of  thi  phenomenon. 

We  shall  presently  show  that  the  Joint  Method  of  Agreement  and 
Difference  constitutes,  iu  another  respect  not  yet  adverted  to,  an  im- 
provement upon  the  common  Method  of  Agreement,  uamely,  iu  being 
unaffected  by  a  characteristic  imperfection  of  that  method,  the  nature 
of  which  still  remains  to  be  pointed  out.  But  aa  wo  cannot  enter  into 
lliia  exposition  without  introducing  a  new  clement  of  complexity  into 
this  long  ajid  intricate  discussion,  I  shall  postpone  it  to  the  next  chapter, 
and  shall  at  once  proceed  to  tJio  statement  of  two  other  methods, 
which  will  coraplote  ilie  enumeration  of  the  means  which  mankind 
possess  for  exploring  the  lawa  of  nature  by  specific  observation  and 
experience. 

§  5.  The  first  of  these  has  been  aptly  denominated  the  Method  of 
Residues.  Its  principle  is  very  simple.  Subducting  from  any  given 
phenomenon  all  t}ie  portions  which  by  virtue  of  preceding  inductions, 
can  be  assigned  to  known  causes,  the  remainder  will  bo  iho  effect  of 
the  antcrtcdents  which  had  been  overlooked,  or  of  which  the  effect  wa/« 
OH  yet  an  unknotvn  quantity. 

Suppose,  as  before,  that  we  have  the  antecedents  ABC,  followed 
by  the  consequents  a  be,  and  that  by  previous  inductions,  (founded,  we 
will  suppose,  upon  the  Method  of  Difference,}  we  have  ascertained  the 
causes  of  sume  of  these  effects,  or  the  effecla  of  some  of  these  causev 
and  are  by  this  means  apprised  that  the  effect  of  A  is  a,  and  the*  rno 
effect  of  B  is  ^.  Subtracting  the  sum  of  these  effects  from  tlie  totaJ 
phenomenon,  there  remains  c,  which  now,  without  any  fresh  experi- 
ment, we  may  know  to  be  the  effect  of  C.  This  Method  of  Residues 
is  in  tnith  a  peculiar  modification  of  the  Method  of  Difference.  If  tlie 
instance,  A  BC,  a  be,  could  have  been  compared  with  a  single  insluuce 
AB,  ab,  we  should  have  proved  C  to  be  the  cause  of  c,  by  the  com- 
mon process  of  the  Metliod  of  Difference.  In  the  present  case,  how- 
ever, instead  of  a  single  instance  A  B,  wc  have  had  to  study  sepai-nrely 
the  cauHes  A  and  B,  and  to  infer  from  the  effects  which  thev  produce 
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•cparatcly,  what  effect  rhey  must  produce  in  tlic  cme  ABC  wlieicr 
they  net  togctbcr.  Of  tHe  two  instances,  tberefurc,  which  the  Method 
of  Difference  requires — the  one  positive,  the  otbor  negative — the  nogft- 
tive  one,  or  that  in  which  tlio  given  phenomenon  is  absent,  is  not  the 
direct  result  of  observation  and  experiment,  but  has  been  arrived  al 
by  deduction.  Ar  ono  of  the  forma  of  the  Method  of  Difference,  the 
Method  of  Residues  partakes  of  its  rigorous  certainty,  pro>'ided  the 
previous  inductions,  those  which  gave  the  effccia  of  A  and  B,  were  ob- 
tained by  the  same  mfuUiblo  method,  and  provided  we  are  ccitain  that 
C  is  the  oni^  ant^^redent  to  which  the  residual  phcnomcnou  c  can  be 
referred;  the  only  agent  of  which  we  had  not  already  calculated  and 
8ubducte<l  the  effect.  But  as  we  can  never  bo  quite  certain  of  thifl, 
the  c^-idence  derived  from  tlie  Method  of  Kesidues  is  not  complete^ 
unless  we  can  obtain  C  artificially  and  try  it  separately,  or  unleas  ica 
agency,  when  once  suggested,  can  bo  accounted  for,  and  proved  de- 
ductively, from  known  iaws. 

Even  with  these  reservations,  the  Method  of  Residues  is  one  of  tlw 
most  important  among  our  instruments  of  discovery.  Of  all  the  melhoib 
of  investigating  laws  of  nature,  lliis  is  the  most  fertile  in  unexpected 
results  ;  often  informing  us  of  scfjuencca  in  wliich  neither  tlie  cause  nor 
the  efl'ect  were  sufEciontly  conspicuous  to  attract  of  'hemselvea  the 
attention  of  observers.  The  agent  C  may  bo  an  ob&curo  circumstance, 
not  likely  to  have  been  perceived  unless  sought  for,  nor  likely  to  have 
been  sought  for  until  attention  had  been  awaJcened  by  tho  insufficiency 
of  the  obvious  causes  to  account  for  the  whole  of  the  effect.  And  c 
may  bo  so  disguised  by  its  intorroixture  with  a  and  i,  lliat  it  would 
scarcely  liave  presented  itself  spoutaneously  as  a  subject  of  separate 
study.  Of  those  uses  of  the  method,  we  fthall  presently  cite  :«ome 
remarkable  examples.  The  canon  of  the  Method  of  Kosiduos  is  as 
follows : — 

FouiiTu  Canon. 

SubducC  Jrom  any  phenomenon  xnch  part  as  is  hnown  by  prcnoua 
induction*  to  he  the  tfftcl  of  certain  anlrcedcnU,  and  the  residue  t*f  t-he 
phenomenon  is  the  effect  of  the  remaining  antecedents. 

§  G,  There  remains  a  class  of  laws  which  it  is  impracticable  to 
ascertain  by  any  of  the  tlii-oe  metbod.i  which  I  have  attempted  to 
characterize  j  namely,  the  laws  of  tlioso  Permanent  Causes,  or  inde- 
structible natural  agents,  which  it  is  impossible  either  to  exclude  or  to 
isolate  :  which  we  can  neither  hinder  from  being  present,  nor  conirivc 
that  they  should  be  present  alone.  It  would  appear  at  first  sight  that 
we  could  by  no  means  separate  the  effects  of  tliese  agents  from  the 
effects  of  those  other  phenomena  with  which  they  cannot  be  prevented 
&om  coexisting.  In  respect,  indeed,  to  most  of  tbe  permanent  causes, 
nu  such  difficulty  exists;  since,  tluugh  wo  cannot  elimii^ute  them  as 
coexisting  facts,  we  can  eliminate  them  a.s  influencing  agents,  by 
simply  trying  our  experiment  in  a  local  situation  l>eyond  tho  limits  of 
their  influence.  The  pendnlutn,  for  example,  has  its  oscillations 
disturbed  by  the  vicinity  of  a  mountain ;  we  remove  the  pendulum  to 
a  sufHcient  distance  fnim  the  mmintain.  und  the  disturbance  ceases: 
&om  these  data  wo  con  iletennine  by  ilic  MethiK]  of  Difference,  tlio 
VQOunt  of  effect  really  due  to  tlic  raoiuituin ;  and  beyond  a  certain 
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di£.tiiii<'-u  tivorythiug  goes  on  precisely  as  it  would  tlt>  if  tlie  niountiun 
exurciHcd  no  iuAuonco  wImtGVur,  which,  accordingly,  we,  mtb  aufhcicsii'. 
rea^iii,  cuncUide  tu  bo  ihc  tact. 

'Djc  ditHculty,  thorei*'"o,  in  applying  the  methods  jilrcady  trL-atedo! 
tu  dutenniric  tlio  ofl'ecU^  mI'  Permaucai  Causes,  is  coiiitiicd  lo  ihu  cases 
iu  which  it  is  impfjHsiblo  fi>r  us  tu  get  out  of  the  lui-iil  limita  of  their 
influence.  The  pcuduluin  can  be  removed  from  the  influence  of  Uie 
mouittain,  but  it  cannot  he  removed  irom  the  influence  of  the  earth  : 
we  cnnuut  tuke  away  ihn  earth  from  the  pendulum,  nor  the  pendtihira 
J'roia  Uio  eaitli,  to  ascertain  whether  it  would  continue  to  vihnile  if  the 
action  whicli  the  earth  exerts  upon  it  were  withdrawn.  C>ti  what 
evideiu:e,  llien,  do  we  iiscrihe  its  vibmtioiut  to  the  eiulli's  influence  { 
Not  on  any  sauctionud  Ity  the  Method  uf  Diflerence  ;  fur  one  of 
the  two  instances,  the  negative  instance,  is  wanting.  Nor  by  iho 
Method  of  Agreement ;  tor  although  all  pendulums  agree  in  this,  that 
during  their  o-tcillations  the  earth  is  always  present,  wliy  may  we  not 
as  well  ascribe  the  phenomenon  tu  the  sun,  wliich  is  et^ually  a  co- 
existent fact  ill  all  ihc  experiments  i  It  is  evident  tliat  lo  establii^h 
even  mi  simple  a  fact  of  causutiuri  as  ibis,  there  was  re<)nired  some 
method  over  and  abo\o  those  wliich  we  have  yet  examined. 

As  aniMher  example,  let  ua  take  the  phenomenon  Heat.  Independ- 
lently  uf  all  hypothesis  as  to  the  real  nature  of  the  ngency  so  called, 
.  this  fad  is  ceilain,  that  we  are  unable  to  exhautit  any  btfdy  ofthe  whole 
of  its  heal.  It  is  equally  certain  tlml  no  one  ever  perceived  heat  not 
emanating  fn>m  a  body.  Being  unable,  then,  to  soparalc  Uody  and  Hoat, 
we  cannot  efluct  such  a  variation  of  circumstances  as  ilie  foregoing  throe 
methods:  require ;  we  cannot  ascertain,  by  those  methods,  what  por> 
Uuna  of  the  phenomena  exhibited  by  any  body  are  due  to  the  heat  con- 
tained in  it.  If  we  could  observe  a  body  witli  \t:^  hear,  and  the  same 
body  entirely  divestod  of  heat,  the  Method  of  DtlVerence  would  ishow 
the  effect  due  to  the  heat,  apart  from  tltat  due  to  tlio  br>dy.  If  we 
could  obsarre  hoat  under  circumstances  agreeing  in  nothing  but  heat, 
and  therefore  not  characterized  also  by  the  presence  of  a  body,  we 
could  ascertain  the  effects  of  heat,  from  an  instance  of  heat  witli  a  body 
and  au  instance  of  beat  wilhout  a  btMly,  by  the  MeihfKl  of  Agreement ; 
or,  if  we  plea-seil,  wo  could  delerniine  by  the  Method  of  Difference 
what  effect  was  due  to  the  body,  when  the  remainder  which  was  due  to 
the  hoat  would  be  given  by  the  Method  of  llesidues.  But  we  can  do 
none  of  these  things  ;  and  without  them  the  application  of  any  of  the 
three  methods  to  tho  solution  of  this  problem  would  be  illuonry.  It 
would  be  idle,  for  instance,  to  attempt  to  ascertain  the  eU'ect  of  hoot  by 
subtracting  from  the  phenomena  exliibited  by  a  body,  all  that  is  due  to 
its  other  properties ;  for  as  we  have  never  been  able  to  observe  any 
bodies  without  a  portion  of  hoat  in  them,  the  effects  due  lo  that  heat 
may  form  a  part  of  the  very  results,  whicli  we  aflect  to  subtract  in  order 
that  the  etlbct  of  heat  may  be  shovni  by  the  residue. 

If,  therefore,  there  were  no  other  methods  of  experimental  inveali- 
galion  than  these  three,  wo  should  be  for  ever  unable  to  determine 
the  eftects  due  to  heat  as  a  cause.  But  we  have  still  a  resource. 
Thougli  we  cannot  exclude  an  antecedent  altogether,  we  may  be  able 
to  produce,  or  nature  may  produce  for  ua,  some  modification  in  it.  By 
a  modification  is  hero  meant,  a  change  in  it,  not  amounting  to  its  total 
removal.     If  some  modification  ut  the  antecedent  A  is  always  followed 
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by  a  cUaiigo  in  the  consequent  a,  the  other  conseqnentfl  h  and  c  re 
maining  the  eame ;  or,  vivc  vcrsA^  if  every  change  in  a  is  found  to  have 
been  preceded  by  some  modification  in  A,  none  bein^  obaenahle  in 
any  of  the  other  uuteccdcnts  ;  we  may  nafely  conclude  that  a  is,  wholly 
or  in  part,  an  eflect  traceable  to  A,  or  at  least  in  some  way  connected 
with  it  through  causation.  For  example,  in  the  case  of  heat,  though 
we  cannot  expel  it  altogether  from  any  body,  we  can  mmlify  it  in  quan- 
tity, wo  can  increase  or  diminish  it ;  and  doing  bo.  wo  find  by  ihe  ra* 
rious  methods  of  experimentation  or  observation  ah-eady  treated  oi, 
that  such  increase  or  diminutioti  of  heat  is  followed  by  expansion  or 
contraction  of  the  body.  In  this  manner  we  arrive  at  the  conclusion, 
itherwise  unattainable  by  us,  that  one  of  the  effects  of  heat  is  to  enlarge 
he  dimensions  of  bodies  ;  or  what  is  the  same  thing  in  other  words,  to 
ridcn  tlio  distances  between  their  particles. 

A  change  in  a  thing,  not  amounting  to  its  total  removal,  thai  is,  a 
change  which  leaves  it  still  the  same  thing  ii  was,  must  be  a  change 
either  in  its  quantity,  or  in  some  of  its  relalions  to  other  tbinga,  of 
which  relations  the  principal  is  its  position  in  space.  In  the  previous 
example,  the  modificalion  which  wos  produced  in  the  anfece<lent  was 
an  alteration  in  iti*  quantity.  Let  us  now  fiuppogc  the  question  to 
be,  what  influence  the  moon  exerts  on  the  surfiice  of  the  earth.  Wo 
caimot  try  an  experiment  in  the  alwenco  of  the  moon,  so  as  to  observe 
what  terrestrial  phenomena  her  annihilation  would  put  an  end  to; 
but  when  wo  find  that  all  the  variations  in  the  position  of  the  moon  are 
followed  by  corresponding  variations  in  ih'o  time  and  place  of  high 
water,  the  place  being  always  either  on  the  side  of  the  earth  which  is 
nearest  to,  or  on  thai  which  is  most  remote  from,  the  moon,  we  haTe 
ample  evidence  tliat  the  moon  is,  wholly  or  partially,  the  cause  which 
determines  the  tides.  It  very  commonly  happens,  as  it  does  in  this 
instance,  that  the  variations  of  an  effect  are  correspondent,  or  anal- 
ogous, to  those  of  its  cause ;  as  ihn  moon  moves  further  towards  the 
east,  the  high  wnxor  point  does  tho  Bamc:  but  this  is  not  an  indis 
pensablo  condition ;  as  may  be  seen  in  the  same  example,  for  along 
witli  that  high  water  point,  there  is  at  the  same  instant  another  high 
water  point  diametrically  opposite  to  it,  and  which,  therefore,  of 
necessity,  moves  to\vards  the  west  as  the  moon  followed  by  the 
nearer  of  the  tide  waves  advances  towards  the  east;  and  yet  both 
these  motioTU  are  equally  cflects  of  the  moon's  motion. 

That  tho  oecillationa  of  ilie  pendulum  are  csuscd  by  the  earth,  is 
proved  by  similar  evidence.  Tiiose  oscillations  lake  place  between 
equidistant  points  on  the  two  sides  of  a  line,  which,  being  perpendic- 
ular to  the  earth,  varies  with  every  variation  in  the  earth's  position, 
either  in  space  or  relatively  to  the  object.  Speaking  accurately,  we 
oidy  know  by  the  method  now  characterized,  that  all  terrosrrinl 
bodies  lend  lo  tho  earth,  and  not  to  some  unknown  fixed  point 
lying  in  the  same  direction.  In  every  iwenty-four  hours,  by  tho 
earth's  rotation,  ih-?  line  dra^vn  from  the  body  at  right  angles  to  tho 
earth  coincides  successively  with  all  the  radii  of  a  circle,  and  in  the 
course  of  six  months  the  place  of  that  circle  varies  by  nearly  two 
hundred  millions  of  miles ;  )*et  in  all  these  changes  of  the  earth's  posi- 
tion, the  Une  in  whirh  bodies  tend  to  fall  continues  to  be  directed  to- 
wards it:  which  proves  that  terrestrial  gravity  is  directed  to  the  euitb. 
and  not,  as  waa  once  ikncicd  by  some,  to  a  fixed  point  of  space. 
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The  method  by  which  theae  results  were  ohtaiued,  may  he  terraod 
the  Method  of  Concomitant  Variations :  it  is  regulated  by  the  follow- 
ing canon  >— 

FiFTu  Canon. 

/  Whatever  phcnomenoti   varies   in    any    manner   whener.er    anotha 

A     phenomenon  varies  in  same  jfdrticttiar  manner,  w  cither  a  cause  or  am 
^ct  of  OuU  pheuomenoMf  or  ia  connected  with  it  through  some  Jact 
^      ^  carnation. 

The  last  clause  is  subjoined,  because  it  by  no  means  follows  when 
two  ivlioiiomeDa  accompany  each  other  in  their  variations,  that  the 
one  IS  cause  and  the  other  effecL  The  same  thinor  may,  and  indeed 
must  happen,  supposing  them  to  be  two  difierent  effects  of  a  common 
cause  :  and  by  this  method  alone  it  woidd  never  be  possible  to  asccr 
tain  which  of  the  two  suppoeitions  is  the  true  one.  The  only  way  to 
solve  the  doubt  would  be  that  which  wo  have  so  often  adverted  to, 
viz^  by  endeavoring  to  ascertain  whether  vire  can  produce  the  one 
get  of  variations  by  moans  of  the  other.  In  tlie  case  of  linar,  fur 
example,  by  increasing  the  temperature  of  a  body  wc  increase  it4 
bulk,  but  by  increasing  its  bulk  wo  do  not  increase  iw  temperature; 
on  the  contrary  (as  in  the  rarefaction  of  air  under  iho  receiver  of  an 
air-pump),  we  generally  diminish  it :  therefore  heat  is  not  an  effect, 
but  u  cause,  of  increase  of  bulk.  If  we  cannot  ourselves  produce 
the  variiuions,  we  must  endeavor,  tbough  it  ia  nn  attempt  which  ia 
seldom  successful,  to  find  them  produced  by  nature  in  some  case 
in  which  the  preexisting  circumstances  are  perfectly  known  to  us. 

It  is  scarcely  necessary  to  say,  that  in  order  to  ascertain  the  uniform 
concomitance  of  variations  iu  the  effect  wi^  variations  in  the  cause,  the 
same  precautions  must  bo  used  as  in  any  other  case  of  the  determina* 
tion  of  an  invariable  sequence.  Wo  must  endeavor  to  retain  all  the 
other  antecedents  unchanged,  while  that  particular  one  is  subjected  to 
the  requisite  series  of  variations;  or  in  other  words,  tliat  we  may  be 
warranted  in  inferring  causation  from  concomitanco  of  variations,  the 
concomitance  itself  must  be  proved  by  the  Method  of  Difference. 
.  It  might  at  first  appear  that  ilio  itethod  of  Concomitant  Variations 
assumes  a  now  axiom,  or  law  of  causation  in  general,  namely,  that 
every  modification  of  tlio  cause  is  followed  by  a  change  in  the  effect. 
And  it  does  usually  happen  that  when  a  phenomenon  A  causes  a  phe* 
nomenon  a,  any  variation  in  tfao  quantity  or  in  tJio  various  relations  of 
A,  is  uniformly  followed  by  a  variation  in  the  quantity  or  relations  of 
a.  To  take  a  familiar  instance,  that  of  gravitation.  ^Vhe  sun  causes  a 
certain  tendency  to  motion  in  the  eartli ;  here  we  have  cause  and  effect; 
but  that  tendency  is  towartla  the  sun,  and  therefore  varies  in  direction 
as  the  Bun  varies  in  the  relation  of  position ;  and  moreover  the  tendency 
varies  in  intensity,  in  a  certain  numerical  ratio  to  the  sun's  distance 
firom  the  earth,  that  is,  according  to  another  relation  of  the  sun. 
Thus  we  see  that  there  is  n<rt  only  an  invariable  connexion  between 
the  sun  and  tlie  earth's  gravitation,  but  that  two  of  the  relations  of  the 
fiun,  its  position  with  respect  to  the  earth  and  its  <lisiance  from  the 
earth,  are  invariably  connected  as  antecedents  with  the  quantity  and 
direction  of  the  earth's  gravitation.  The  cause  <ii  the  earth's  granta 
Ct  a 
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ring  at  111],  is  i>ituply  tlic  sun;  but  the  cause  (f  her  jrr^viLatlug  willi  a 
given  itUrnsity  and  in  a  given  direction,  \&  the  existence  of  the  sun  in 
a  ^vcn  dircctiuu  and  at  a  given  distance.  It  is  uut  strange  that  a  modi- 
fied cauKe,  wliicli  in  in  truth  a  (JitTercnt  cause,  should  produce  u  differ- 
ent cflccc.  But  n&  tlie  cau»o  ia  only  difibreut  in  it^  quantity,  or  in  eume 
of  its  relalioiiB,  it  usually  liappena  that  the  eRect  also  is  only  changed 
in  itR  tjuatitity  iir  iis  rclaiioiia. 

Although  it  is  for  the  moAt  part  true  that  a  modification  of  the  cause 
m  followed  by  a  moditicatiun  of  the  effect,  the  Method  of  Coucumitaut 
Variations  does  not,  however,  presuppose  lliia  as  uu  uxit>m.  It  only 
requires  t)ie  converae  prupotsition;  Omt  anything  upon  whose  nutdifica* 
tions,  modifications  <if  an  eflect  are  invuriably  conHoquunt,  niuot  be  the 
cause  (or  connected  with  ihc  cause)  of  that  efltrct ;  a  propo^itnjn,  the 
truth  of  which  is  evident;  fur  if  tlie  thing  itself  had  no  influence  on  the 
effect,  neither  could  the  modifications  of  the  tiling  have  any  influence 
if  the  stars  have  no  power  over  tlie  furtuuea  of  xucn,  it  is  implied  in  the 
very  terms,  tliat  the  conjunctions  or  oppoailions  of  diflei'ent  stars  can 
have  no  such  power. 

Altliough  the  most  striking  applications  of  the  Method  of  Concomi- 
'jLul  Vaiiaiions  tuko  jdace  in  tlio  cases  in  which  the  Method  of  Diffcr- 
oncc,  strictly  so  called,  is  impatsible,  its  use  is  not  confined  to  those 
cases  ;  it  may  often  usefully  folluw  ajler  the  Method  of  Diflerence,  to 
give  adilitiuniii  ])recisioM  tu  a  solution  wliicli  that  has  fimnd.  WheilJ 
by  t}ie  Method  of  Difl'erenre  it  has  first  been  ascertained  that  a  cei^- 
tain  object  produces  a  certain  oflToct,  the  Method  of  Concomitant  Va- 
riations may  bo  usefully  called  in  to  determine  acct>rding  to  what 
law  tlic  quantity  or  the  different  relations  of  the  effect  follow  those  of 
tho  cause, 

§  7.  The  case  in  which  this  method  admits  of  the  most  oxtcnsire 
employment,  is  that  in  which  the  variations  of  (he  cause  aro  variations 
of  quantity.  Of  sucli  variations  we  may  in  general  affirm  willi  nofcty, 
that  tlioy  will  he  attended  not  only  willi  variations,  hut  with  similar 
variations,  i>f  the  effect :  the  })roposiiiou,  that  more  of  the  cause  is 
followed  by  moro  of  the  eflect,  being  a  con)Uary  from  the  principle  of 
tho  Composition  of  Causes,  wliich,  as  we  have  seen,  is  the  general 
rule  of  causation;  cases  of  the  opposite  tlescription,  in  which  causes, 
change  tlicir  properties  on  being  conjoined  with  one  another,  being,  on 
the  contrary,  special  and  exceptional,  Suppose,  then,  that  when  A 
chances  in  quantity,  a  aUo  changes  in  quantity,  and  iu  auch  a  mannet 
that  we  can  trace  the  numciical  relation  which  the  changes  of  the  onej 
hear  to  such  changes  uf  the  other  as  take  place  within  our  limits  nf| 
observation.  We  may  then,  with  certain  precautions,  safely  conclude 
that  the  same  numerical  relation  will  hold  heyond  thctso  limits.  If.  for 
instance,  wo  find  tliat  when  A  is  double,  a  is  double ;  that  when  A  is 
treble  or  quadruple,  a  is  treble  or  quadruple  ;  we  may  conclude  iha. 
if  A  were  a  Iialf  or  a  thirJ,  a  would  be  a  half  or  a  third,  and  finally, 
that  if  A  were  annihilated,  a  would  be  annihilated,  and  that  a  is  wholly 
the  eflect  of  A,  or  wholly  the  effect  of  tho  same  cause  with  A.  And 
80  ivith  any  other  numerical  relation  according  to  which  A  and  a  would 
vanish  simnltaneously;  as  for  instance  if  a  were  proportional  to  the 
square  of  A.  If.  on  the  other  hand,  a  is  not  wlolly  the  effect  of  A, 
but  yet  varies  when  A  varies,  it  is  probably  (to  use  a  matliematicaJ 
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uf  A  alono  but  of  A  and 
changes  will  be  such  us  wuuld  occur  if  part  uf  it  reiuaiiiod  cunstant, 
or  vaneii  on  some  other  principle,  and  the  remainder  viiriud  in  some 
aumerical  relation  lii  the  variations  of  A.  In  that  v.aste^  when  A  dimin- 
isfaeA,  a  will  »ecni  to  approach  not  towards  zero,  but  towards  some 
other  limit :  and  *vben  the  Beries  of  variations  ia  such  as  to  indicate 
what  that  limit  is,  if  conalant.  or  the  law  of  its  vuriation  if  variable, 
tlio  limit  will  exartly  measure  huw  much  of  a  ip  the  eflect  of  soie» 
other  and  independent  cause,  and  the  I'emainder  will  be  the  eflect  of  A 
(or  of  the  cauae  of  A). 

These  conclusionit,  however,  must  not  be  drawn  without  certain 
procautiona.  In  tlie  first  place,  the  ]Kissibi!ity  of  dnixvinp  them  at  all, 
manifestly  supposes  tliat  we  arc  acquaitircd  not  only  witli  the  variations, 
but  with  the  abttolutti  quantities,  both  of  A  and  a.  If  we  do  not  know 
rhc  total  quantities,  wc  cannot,  of  course,  determine  the  real  numerical 
relation  according  to  which  those  quantities  vary.  It  is  therefore  an 
error  to  conclude,  as  some  have  concluded,  that  because  increase  or 
lieat  expands  bodies,  that  is,  increases  the  distance  between  their 
parliclod,  therefore  that  distance  is  wholly  the  effect  of  heat,  and  that 
if  we  could  entirely  exhaust  the  body  of  its  heat,  the  particles  would 
be  in  complete  contact.  This  can  never  bo  more  than  a  g^ucss,  and  of 
tlie  most  hazardous  sort,  not  a  legitimate  induc'ion :  for  sinco  wo 
neither  know  how  much  heat  there  is  in  any  body  lor  what  is  the  real 
distance  between  any  two  of  its  particles,  wc  cannot  ludge  whether  the 
contraction  of  the  distance  does  or  does  not  follow  the  diminution  rif 
the  quantity  of  heat  according  to  such  a  numerical  relation  that  the  two 
quantities  would  vanish  simultaneously. 

In  contrast  with  tliis,  let  us  consider  a  case  in  which  the  absolute 
quaniitios  aro  known;  the  case  contemplated  in  llie  firet  law  of  motion; 
viz.,  that  all  bodies  in  motion  continue  to  move  in  a  straight  line  with 
unifonn  velocity  until  acted  upon  by  some  new  force.  This  assertion 
is  in  open  opposition  to  first  appearances;  all  terrestrial  objects,  when 
in  motion,  gradually  abate  their  velocity  and  at  last  stop ;  which 
acconllngly  the  ancients,  with  their  imluctio  per  eaumcrati&nrm  «wi- 
■pliccm,  imagined  to  be  tho  law.  Bvcry  moving  body,  however, 
enctiixniers  various  obstacles,  as  friction,  the  resistance  of  the  atmos- 
phere, &c.,  which  wa  know  by  daily  experience  to  be  causes  capnblo 
of  destroying  motion.  It  was  suggested  that  the  whole  of  the  retard- 
ation might  jie  owing  to  these  causes.  How  waa  this  inquired  into'i 
If  the  obstacles  could  have  been  entirely  removed,  the  case  would 
have  been  amenable  to  the  Method  of  Difl'orenre.  They  could  not  be 
removed,  they  could  only  be  diminished,  and  the  case,  therefore 
admitted  only  of  the  Method  of  Concomitant  Variations.  This  accord- 
ingly being  employed,  it  was  found  that  every  diminution  of  the 
obstacles  diminished  the  retardation  of  the  motion:  and  inasmuch  as 
in  this  case  (unlike  the  case  of  heat)  the  total  quantitaers  both  of  the 
antecedent  and  of  the  consequent  were  known;  it  was  prarticable  to 
est  imate,  with  an  approach  to  accuracy,  both  the  amount  of  the  retard- 
ation and  the  amount  of  tho  retarding  causes,  or  resistances,  and  to 
judge  how  near  they  both  were  to  being  exhausted  ;  and  it  appeared 
that  the  effect  dwindled  as  rapidly,  and  at  each  step  was  as  for  on  the 
road  towards  anniliilutiou,  as  tho  cause  was.  The  simple  ascillalion 
of  a  weight  suspended  from  a  fixed  point,  and  moved  a  httio  outof  lh« 
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perpendicular,  winch  in  tirdiuary  circumattinces  lasla  but  a  few  minute^ 
WBS  ppolongod  in  Borda's  experimenla  lo  more  than  thirty  hours,  hy 
diminishing  as  much  as  posdihlc  the  friction  at  the  point  of  snspcneioDp 
and  by  making  the  body  oscillate  in  u  spare  exhausted  as  nearly  aa 
possible  of  its  air.  There  could  therefore  ho  no  hesitation  in  OBsign- 
\ng  llio  whole  of  the  retardation  of  motion  lo  the  influence  of  the 
obstacles;  and  since,  after  subducting  llii:«t  retardation  from  the  total 
phenomenon,  the  remainder  was  on  uniform  velocity,  the  result  was 
the  proposition  known  as  the  first  law  of  motion. 

There  is  also  another  characteiistic  uncertainty  afTerting  the  infer- 
ence that  the  law  of  variation  which  the  ipianiitieH  obaer^'c  within  our 
'limits  of  observation,  will  hold  beyond  those  limits.  There  is  of 
course,  in  the  first  instance,  the  possibility  that  beyond  the  limits,  and 
in  circumstances,  therefore  of  which  we  have  no  direct  experience, 
some  counteracting^  cauijo  might  develop  itself;  either  a  new  agent,  or 
a  new  property  of  the  agents  concerned,  which  lies  dormant  in  the 
circumstances  we  are  able  to  obser\'e.  This  is  an  clement  of  uncer- 
tainty which  enters  largely  into  all  our  predictions  of  efiecls;  but  it  is 
not  peculiarly  applicable  to  tbo  Method  of  Concomitant  Variatiuna. 
The  uncertainty,  however,  of  M-hich  I  am  about  to  speak,  is  character- 
istic of  that  method ;  especially  in  the  cases  in  which  ihe  extreme 
limits,  of  our  observation  are  very  narrow,  in  comparison  with  the 
possible  variations  in  tho  quantities  of  ilic  phenomena.  Any  one  who 
has  the  slightest  acquaintance  with  raatliemnticn,  is  aware  that  very 
different  laws  <jf  variation  may  produce  numerical  results  which  difTcr 
but  sliglitly  &om  one  another  within  narrow  limits;  and  it  la  ofVen 
only  when  tho  absolute  amounts  of  variation  are  considerable,  that  the 
diflference  between  the  results  given  by  one  law  and  by  another,  be- 
comes appreciable.  When,  therefore,  such  variations  in  the  quantity 
of  the  antecedents  as  we  have  the  means  of  obsen'incr,  arc  but  gmallin 
comparison  with  the  total  quantities,  there  is  much  danger  lost  we 
should  mistake  the  numerical  law,  and  be  led  quite  to  miscalculate  the 
variations  which  would  take  place  beyond  the  limits;  a  miscalculation 
which  would  vitiate  any  conclusion  respecting  the  depcndenre  of  the  effect 
upon  the  cause,  which  could  l>e  founded  upon  those  variations.  Exam- 
plea  are  not  wanting  of  such  mistakes.  "The  formiilin,"  says  Sir  John 
Herschol,*  "  which  have  been  empirically  deduced  for  tlie  elasticity  of 
steam  ^till  very  recently),  and  those  for  tho  resistance  of  fluids,  and 
other  similar  Bubjects,"  when  relied  on  beyond  the  limits  of  the  obser- 
vations &om  which  they  were  deduced,  "  have  almost  invariably  failed 
to  support  the  theoretical  structures  which  have  been  erected  on  them.** 

Under  this  uncertainty,  the  conchision  we  may  draw  from  the  con- 
comitant variations  of  a  and  A,  to  tho  existence  of  an  invariable  and 
exclusive  connexion  between  tbem,  or  to  the  permanency  of  the  same 
numerical  relation  between  their  variations  when  the  quantities  ni-e 
much  greater  or  smaller  than  those  which  we  have  had  the  means  of 
observing,  cannot  be  considered  to  rest  upon  a  complete  induction. 
All  that  in  sucli  a  cbso  can  be  regarded  as  proved  on  the  subject  of 
causation,  is  that  there  is  some  connexion  between  the  two  phenomena; 
that  A,  or  something  which  can  influence  A,  must  bo  one  of  the  cnusoe 
which  collectively  determine  a.     We  niny,  however,  feel  awnred  that 
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the  relation  whicU  we  have  observed  lo  exiet  between  ibo  variations 
nf  A  and  a,  will  hold  true  in  all  cases  wbicli  full  between  the  nama 
extreme  limits;  that  is,  wherever  the  utiuoiit  increase  or  diminution  in 
which  the  result  baa  been  found  by  obBervation  to  coincide  with  the 
luw»  ia  not  exceeded. 

The  four  xnethods  which  ic  has  now  been  attempted  to  doscribo.  are 
the  only  possible  modes  of  experimoutal  inquir)',  of  direct  induction 
d posteriori^  as  distinguished  from  deduction:  at  least  I  know  not,  nor 
am  able  to  conceive,  any  others.  And  oven  of  these,  the  Method  o( 
Residues,  as  wo  have  seen,  is  not  independent  of  deduction ;  though,  as 
it  requires  specific  experience  in  addition,  it  may,  without  impropriety, 
be  included  amun^  methods  of  direct  observation  und  oxperinivnt. 

These,  then,  with  such  assistance  as  can  be  obtained  trom  Deduction, 
compose  the  available  resources  of  the  human  mind  for  ascertaining 
the  laws  of  the  auccession  of  phenomena.  Before  proceeding  to  point 
oat  certain  circumstances,  by  which  the  employment  of  these  metliods 
is  subjected  to  an  immense  increase  of  complication  and  of  difficulty, 
it  is  expedient  lo  illustrate  the  use  of  the  methods,  by  suitable 
examples,  drawn  from  actual  physical  investigations.  These,  accord- 
ingly, will  form  the  subject  of  the  succeeding  chapter. 


CHAPTER  IX. 


MISCELLANEOUS  EXAMPLES  OP  THE  FOUJl  MKTHOne.  • 

§  1.  I  SHALL  select,  as  my  first  example,  an  interesting  speculation 
of  one  of  the  most  eminent  theoretical  chemists  of  the  present  or  any 
age,  Dr.  Liebig.  The  object  in  view,  is  to  ascertain  the  immediate 
cause  of  the  death  produced  by  metallic  poisons. 

Arscnious  acid,  and  the  salts  of  lead,  bisrautli,  copper,  and  mercury, 
if'introduced  into  the  animal  organism,  except  in  the  smallest  doeea, 
destroy  life.  These  facts  have  long  been  known,  as  insulated  truths  of 
the  lowest  order  of  generalization;  but  it  was  reserved  for  Liebig,  by 
an  apt  employment  of  the  first  two  of  our  methods  of  experimental 
inqmry,  to  connect  these  truths  together  by  a  higher  induction,  point- 
ing out  what  property,  common  to  all  these  deleterious  substances,  is 
the  really  operating  cause  of  their  fatal  effect. 

When  solutions  of  those  substances  are  placed  in  sufficiently  close 
contact  with  many  animal  products,  albumen,  milk,  muscular  fibre, 
and  animal  membranes,  the  acid  or  salt  loaves  the  water  in  which 
it  was  dissolved,  and  enters  into  combination  witli  the  animal  sub- 
stance ;  which  substance,  afler  being  thus  acted  upon,  is  found  to  have 
lost  its  tendency  to  spontaneous  decomposition,  or  putrefaction. 

Observation  also  allows,  in  cases  whore  death  has  been  produced  by 
these  poisons,  that  the  parts  of  the  body  with  which  the  poisonous 
'fubstancefl  have  been  brought  into  contact,  do  not  afterwards  putrefy. 

And,  finally,  when  the  poison  has  been  supplied  in  loo  small  a  quan- 
tity to  destroy  life,  eschars  are  produced,  tnat  is,  certain  superficial 
portions  of  the  tissues  are  destroyed,  which  are  afterwards  thrown  oft 
by  the  reparative  process  taking  place  in  the  healthy  parte. 


These  three  wla  of  instances  aJmit  of  being  treated  actxjrding  to  thai 
Metboci  of  Agieenieut.  lu  all  of  ihem  the  metallic  compounds  are- 
brought  into  cuntact  with  the  subntanccs  which  comjKjse  the  human  or 
aniiuai  Ixxly  ;  and  the  instances  do  not  eeem  to  agree  in  any  oilier  ciiv 
cunistance.  The  remaining  antecedents  are  aa  difleront,  and  even 
opposite,  OS  they  could  possibly  be  made ;  for  in  some  ihc  animal  sub* 
stances  exposed  to  llie  action  of  the  poisons  ore  in  a  state  of  life,  in 
others  only  in  a  slate  of  oi^aiiization,  id  otliers  not  even  in  that.  And 
what  is  the  result  which  follows  in  all  the  coses  1  The  conversion  of 
ibe  animal  substance  (by  combination  with  the  poison)  into  a  chemir^l 
compound,  held  together  by  so  powerful  a  foi-ce  aa  to. resist  the  subse- 
quent action  of  the  ordinary  causes  of  decomposition.  Now  organic 
life  (the  necessary  condition  of  ecnsittvo  life)  consisting  in  a  continual 
state  of  decomposition  and  rccomposition  of  the  different  or^rims  and 
tueuea;  whatever  incapacitates  tliem  lor  this  decompot<ition  destroys 
life.  And  thus  the  proximate  cause  of  tho  deaili  pnxluced  by  this 
description  of  poisons,  is  ascertained,  as  far  as  tlie  Metliod  of  Agree- 
ment can  ascertain  it. 

Let  us  now  bring  our  conclusion  to  the  test  of  the  Method  of  Differ- 
ence, letting  out  from  tlic  coses  already  mentioned,  in  which  the  anlece-.. 
dent  i«,  the  pret^encn  of  sulistanceii  fonning  with  (he  tissues  a  compound  ' 
iucapuble  of  putrefactiun  (and  djbrliori  iucapuble  of  the  chemical 
actiuns  which  constitute  life),  and  the  consequent  is  death,  cither  of 
the  whole  organism,  or  of  some  portion  of  it;  let  us  compare  with  these 
cases  other  cases,  as  inudi  ruuemliUiig  ihem  as  possible,  but  in  which 
that  effect  is  not  pn>duced.  And,  first  of  all,  "  many  insoluble  basic 
salts  af  arsenious  acid  are  known  not  to  bo  poisonous.  The  substance 
called  alkargen,  discoveix^d  by  Bunson,  which  coiitHins  a  very  Inrgo 
quantity  of  arsenic,  and  approaches  very  closely  in  i  ompoettion  to  the 
organic  nrscnious  compounds  found  in  the  body,  has  not  the  slightest 
injurious  action  upon  Uic  orgoitism."  Now  when  these  substances  are 
brouphl  into  contact  with  the  tissues  in  any  way.  they  do  not  combine 
with  Ihem ;  they  do  not  ajTcst  their  progress  to  decomposition.  As  far, 
theref«iro,  aa  tliose  instances  go,  it  appears  that  when  the  eflcct  is 
absent,  it  is  by  reason  of  the  absence  of  that  antecedent  which  wo  liad 
already  good  ground  for  considering  os  the  proximate  cause. 

But  the  rigorous  conditions  of  the  Method  of  Difference  are  not  yet 
satisliod;  for  wo  cannot  bo  sure  thot  these  unpoisonous  bodies  nfrree 
with  the  poisonous  substances  in  cvcrj-  proj>erty,  except  tho  particular 
one,  of  entering  into  a  ditHcultly  dccomprisablo  compound  with  the 
animal  tissues.  To  render  the  method  strictly  applicablp.  wo  need  an 
instance,  not  of  a  difl'erent  substance,  but  of  (»ne  of  the  very  snme  sub- 
stani^es,  under  circumstances  which  would  prevent  it  from  forming, 
with  iho  tissues,  the  sort  of  compound  in  question  ;  and  then,  if  death 
does  not  follow,  our  case  is  made  out.  Now  such  instances  are  afforded 
by  the  antidotes  to  these  poisons.  For  example,  in  case  of  poinuning 
by  arsenious  acid,  if  hydrated  peroxide  of  iron  is  administered,  the 
destructive  agt^ncy  is  iuMtnntly  chocked.  Now  this  peroxide  is  known 
(o  combine  with  tho  acid,  and  form  a  compound,  which,  being  in- 
soluble, cannot  act  at  all  on  animal  tiasnes.  So,  again,  sugar  is 
a  well-known  antidnio  to  poisoning  by  salts  of  copper;  and  RUpni 
Induces  those  salts  cither  into  metallic  copper,  or  into  the  red  siib- 
•ixUIe.  neithrr  of  which  enters  inte  combination  with  animal  matter 
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llie  Jijieaae  called  puinler*B  colic,  so'cominon  in  nianuibctories  of 
wliitu  loiul,  id  iiiiknowii  where  the  workmen  are  nccu^Lonied  to  take 
SB  a  preservalive,  sulphuric- acid-lcinonatlc  {a  solution  of  sugar  ren 
dereii  actd  by  sulphuric  acid).  Now  diluted  sulphuric  acid  lias  the 
pro[>crty  of  decomposing  all  compounds  of  lead  witli  urgaiiic  mailer,  and 
(of  coursel  of  prcvenling  ihem  from  being  formed. 

Thero  19  another  class  of  instances,  of  tlio  nature  required  by  the 
Method  of  Dift'crencc,  which  soera  at  first  sight  to  conflict  with  llie 
theory.  Soluble  salts  ol' silver,  euch  for  instance  as  th6  nitrate,  have 
the  same  stiflcnin^  antiseptic  eScct  on  decomposing  animal  suhstatices 
as  corrosive  subliuiute  and  the  most  deadly  metallic  poisons  ;  and  when 
apphed  to  the  external  parts  of  the  body,  the  'nitrate  is  a  ])owerf\il 
caustic,  depriving  those  parts  of  all  active  vitality,  and  causing  ihera  to 
be  ilux)wn  off  by  the  neighboring  living  structures,  in  the  form  of  an 
eschar.  The  nitrate  and  the  other  salts  of  silver  ought,  then,  it  would 
seem,  if  the  theory  bo  correct,  to  be  poisonous;  yet  they  may  be  ad- 
ministered intcrually  with  perfect  impunity.  From  (his  apiiarent 
exception  arises  the  strongest  confirmation  which  this  theory  ot  Liebig 
has  yet  received.  Nitrate  of  silver,  in  spite  of  its  chemical  properties, 
does  nut  poison  whnif  introduced  into  the  stomach  ;  hut  in  the  stomach, 
as  in  all  aairaal  liquids,  there  is  common  salt ;  and  in  the  stomach 
there  is  also  free  muriatic  acid.  Thc»c  substances  operate  as  natural 
antidotes,  combining  with  the  nitrate,  and  if  its  quantity  is  not  too  great, 
immediately  converting  it  into  chloride  of  si^vi-r;  a  substance  very 
ftli^hily  soluble,  and  therefore  iiicanable  of  coridjining  with  tlio  tissues, 
although  to  the  extent  nf  its  solubility  it  has  a  medicinal  influence, 
through  an  eutii'ely  difTerenC  class  of  organic  actions. 

§  3.  The  prucoding  instances  have  afl()rded  an  induction  of  a  high 
order  of  conclusiveness,  illustrative  of  the  two  simplest  of  our  foui 
methods;  althmif^h  not  rising  to  the  maximum  of  certainty  which  the 
Method  of  Uiflerence,  in  its  most  perfect  exemplification,  is  rfl]>Eib]c  of 
affording.  For  (lot  us  not  forget)  the  positive  instance  and  t!ie  neg- 
ative one  which  the  rigor  of  that  mctliiHl  reqiiirea,  ouglit  to  djifer  only 
in  the  presence  or  absence  of  «>ne  single  circumstance.  Now,  in  the 
preceding  argument,  they  differ  in  the  presence  or  al>sencc  not  of  a  sin- 
gle circumatancet  but  of  a  single  tubttunce:  and  as  every  substance  has 
innumeralilo  properties,  there  is  no  knowing  what  number  of  real  dif- 
ferences are  involved  in  what  is  nominally  and  apparently  only  one 
differcticfl.  It  is  conceivable  that  the  antidote,  the  peroxide  of  iron  for 
example,  may  counteract  the  poison  through  some  other  of  il.s  proper- 
ties than  thai  of  forming  an  insoluble  compound  with  it;  and  il  so,  the 
theory  would  fall  to  the  ground,  50  far  as  it  is  supported  by  that  in- 
stance.  This  source  of  uncertainty,  which  is  a  serious  hindrance  to 
all  extenttive  generalizations  in  chemistr}',  is  however  reduced  in  the 
present  case  to  almost  the  lowest  degree  possible,  when  we  find  that 
not  only  one  substance,  but  many  substances,  possess  the  capacity  ol 
acting  an  antidotes  to  metallic  poisons,  and  that  all  these  agree  in  the 
property  of  forming  insoluble  compounds  with  the  poisons,  while  they 
cannot  be  ascertained  to  agree  in  any  other  property  whatsoever.  We 
have  thus,  in  favor  of  the  theory,  all  the  evidence  which  can  be  ob- 
lainorl  by  what  we  termed  the  Indirect  Method  of  Difference,  or  the 
Joint  Method  of  Agreement  and  Difference;  tlie  evidence  of  which. 
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rhougii  it  never  can  amount  to  tlml  of  tlic  Method  of  DiRcfence  prap> 
erly  so  called,  may  approach  indefinitely  near  to  it. 

No  similar  defect  of  complelencM  in  proof  will  be  found  in  the 
following  original  investigation^  for  which  I  am  indebted  to  Mr.  Alex- 
ander Biiin,  at  present  Lecturer  on  Moral  Philosophy  in  Marischal 
College,  Aberdeen ;  one  of  the  men  from  whom  science  and  philoso- 
phy have  nioBt  to  hope,  and  who  has  permitted  me  to  lay  his  extensive 
knowledge  of  every  department  of  physical  inquiry  freely  under  con 
tributiun,  fur  the  purpotto  of  exemplilying  and  illustrating  tho  ductrinea 
of  this  work. 

§  3.  Let  ilie  object  be  to  ascertain  ihe  law  nf  what  is  termed  inducca 
electricity  ;  to  find  under  what  conditions  any  electrified  body,  wlwthcr 
poftitivoly  or  negatively  electrified,  gives  rise  to  a  contrary  electric 
state  in  somo  other  body  adjacent  to  it. 

The  moat  familiar  excmplilication  of  the  phenomenon  to  bo  inveBti 
gated,  is  thefijllowing.  Around  the  prime  conductors  of  an  electrical 
machine,  the  atmosphere  to  some  distance,  or  any  conducting  surface 
suspended  in  that  atmosphere,  ii\  found  to  bo  in  an  electric  condition 
opposite  to  that  of  tho  prime  conductor  itself  Near  and  around  tho 
positive  prime  conductor  there  is  a  negative  electricity,  and  near  and 
around  tho  negative  prime  conductor  there  is  positive  electricity. 
When  pith  balls  are  brought  near  to  either  of  the  conductors,  they 
become  electrified  willj  the  opposite  electricity  to  it;  either  receiving 
a  share  from  the  already  electrified  atmosphere  by  conduction,  or 
acted  upon  by  the  direct  inductive  influence  of  tho  conductor  itself: 
they  are  then  attracted  by  the  conductor  to  which  they  are  iu  opposi- 
tion ;  or,  if  withdrawn  in  their  electrified  state,  they  will  be  attracted 
by  any  other  oppositely  charged  body.  In  like  manner  tlie  hand,  ii 
brought  near  enough  to  tho  conductor,  receives  or  gives  an  electric 
discharge  ;  now  we  have  no  evidence  that  a  charged  conductor  can  bo 
suddenly  discharged  unless  by  the  approach  of  a  body  oppositely  elec- 
trified. In  the  caee,  therefore,  of  the  electrical  machme,  it  appeare 
that  tho  accumulation  of  electricity  in  an  insulated  conductor  is  always 
accompanied  by  the  excitement  of  the  contrary  electricity  in  the  sur- 
rounding tttmoaphcrc,  and  in  every  conductor  placed  near  tho  formei 
conductor.  It  does  not  seem  possible,  in  this  case,  to  produce  one 
electricity  by  itself 

Let  us  now  examine  all  the  other  instances  which  we  can  obtain, 
resembling  this  instance  in  the  given  consequent,  namely,  the  evolution 
of  an  opposite  electricity  in  tlio  neighborhood  of  an  electrified  hr)dy. 
As  one  remarkable  instance  wo  have  tho  Lcyden  jar;  and  afier  the 
splendid  experinienla  of  Faraday  iu  complete  and  final  establishment 
of  the  substantial  identity  of  magnclism  and  electricity,  we  may  cite 
the  magnet,  both  the  natural  and  the  rlectro-magnet,  in  neither  ol 
whicii  is  it  pnp»iblu  to  produce  one  kind  of  electricity  by  itself,  or  lo 
charge  one  pole  witliout  charging  an  opposite  polo  ivith  the  contrary 
electricity  at  the  same  time.  Wo  cannot  have  a  magnet  with  one 
pole  :  if  we  break  a  natural  loadstone  into  a  thonftand  pieces,  each 
piece  will  have  its  two  oppositely  electrified  poles  complete  within 
Itself.  In  the  vttllaic  circuit,  again,  w^  cannot  have  one  current  with- 
out its  opposite.  In  fho  ordinarj*  electric  machine,  the  glass  cylindei 
or  plate,  and  tho  rubber,  acquire  opposite  electric itica. 
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From  all  these  instances,  treated  by  llie  Metliod  of  Ag^reemeni,  a 
general  law  appoara  to  result.  The  instances  embrace  all  the  known 
modes  in  which  a  body  can  become  charged  with  electricity ;  and  in 
all  of  them  there  Ib  found,  as  a  concomitant  or  con.seciuont,  the  excite* 
ment  of  the  opposite  electric  state  in  some  other  body  or  bodies.  It 
seems  to  follow  tliut  the  two  facts  are  iuvai-iably  connected,  and  that 
the  excitement  of  electricity  in  any  body  has  for  one  of  its  necessary 
conditions  the  possibility  of  a  simultaneous  excitement  of  Lh^  opposite 
electricity  in  some  neighboring-  body. 

As  the  two  contrary  electricitiea  can  only  be  produced  together,  so 
they  can  only  cease  together.  Tliis  may  bo  shown  by  an  application 
of  llie  Method  of  Difference  to  the  example  ui'  tlie  Leyden  jar.  It 
needs  scarcely  be  here  remarlted  that  in  the  Leyden  jar,  electricity 
can  be  accumulated  and  retained  in  considerable  quantity,  by  the  eou- 
trivance  ofhanng  two  conducting  surfaces  of  eijual  extent,  and  parallel 
to  each  other  through  the  whole  of  that  extent,  with  a  non-conducting 
subataaco  such  as  glass  between  them.  When  one  side  of  the  jar  is 
charged  positively,  tho  other  is  charged  negatively,  and  it  was  by  virtue 
of  this  fact  tliat  the  Leyden  jar  served  just  now  as  an  instance  in  out 
employment  of  the  Method  of  Agreement.  Now  it  is  impossible  to 
discharge  one  of  the  coatings  unless  the  other  can  bo  discharged  at 
the  same  time.  A  conductor  held  to  the  positive  side  cannot  convey 
a\vay  any  electricity  unless  an  equal  quantity  be  allowed  to  pass  from 
the  negative  side :  if  one  coating  be  perfectly  insulated,  the  charge 
is  safe.  The  dissipation  of  one  must  proceed  pari  ptusu  with  the 
other. 

The  law  thus  strongly  indicated  admits  of  corroboration  by  the 
Metliod  of  Coucomitaat  Variations.  Tho  Leyden  jar  is  capable  o* 
receiving  a  much  higher  charge  than  can  ordmarily  be  given  to  the 
conductor  of  an  electrical  machine.  Now  in  the  case  of  the  Leyden 
|ar,  tljB  metallic  surface  which  receives  the  induced  electricity  is  a 
conductor  exactly  similar  to  that  which  receives  the  primary  charge, 
and  is  therefore  as  susceptible  of  receiving  and  retaininj^  the  one  elec- 
tricity, as  tho  opposite  surface  of  receiving  and  retaining  the  other: 
but  in  the  machine,  tbe  noigbboring  body  which  is  to  be  opjiositely 
electriiied  is  the  surrounding  atmosphere,  or  any  body  casually  brought 
near  to  the  conductor;  and  as  thcso  arc  generally  much  inferior  in 
their  capacity  of  becoming  electrified,  to  tho  conductor  itself,  their  lim- 
ited power  imposes  a  corresponding  limit  to  the  capacity  of  the  con- 
ductor for  being  charged.  As  the  capacity  of  the  neighboring  body 
for  supporting  the  opposition  increases,  a  higher  chiu*ge  becomes  pos- 
sible :  and  to  this  appears  to  be  owing  tho  great  superiority  of  tho 
Leyden  jar. 

A  further  and  most  decisive  confirmation  by  the  Method  of  DiiTer- 
ence,  is  to  bo  founil  in' one  of  Faraday's  experiments  in  the  eeusse  of 
his  researches  on  the  subject  of  induced  electricity. 

Since  common  or  machine  electricity,  and  voltaic  electricity,  may 
be  considered  fijr  the  present  purpose  to  be  identicah  Faraday  wished 
to  know  whether,  as  the  prime  conductor  develops  opposite  electri- 
city upon  a  conductor  in  its  vicinity,  so  a  Tolliuc  current  running 
along  a  \vire  would  induce  an  opposite  current  ujion  anollier  -wire  laid 
parallel  to  it  at  a  short  distance.  Now  this  case  is  similar  to  the  cases 
previouslv  examined,  in  every  circumstance  except  the  one  to  wliirh 
'h  h 


we  have  ascribed  the  effect.  We  found  in  the  former  inst&ncoe  thai 
wbonevor  electricity  of  one  kind  waj*  excited  in  oiio  body,  clcrtricity 
of  tho  opjioaito  kind  must  hv  excited  in  a  neighboring  l»ody ;  and  the 
intorjirctation  of  this,  in  \\w  language  of  «'au«t!  and  effect,  is.  tliat  all 
cnii5«s  which  can  excite  the  one  kind  of  olectricity,  have  the  pn>perty 
of  eimultaneouslv  cxciliiig  an  o<jual  amount  of  ilio  oiher.  lint  in 
Faniday't*  cxnenment  lliis  inflispeiisable  opposition  exi^le  \\-ithiii  the 
wire  iisp)f.  From  tlie  nature  of  a  voltaic  charge,  the  two  ojTpdtdte 
curreiirs  necessary  to  iho  cxiBteucc  of  each  other  are  both  accomnio 
dated  in  owe  wire;  and  there  is  no  need  of  another  wire  plact-d  be- 
aide  it  to  contain  one  of  them,  in  the  same  way  as  the  Leyden  jar 
must  have  a  positive  and  a  negative  surface.  The  exciting  causae  can 
and  does  pri>dit:e  all  the  effect  wliidi  its  lawn  require,  independently 
of  any  electric  excitement  of  a  ncighborint^  body.  Now  the  result 
of  Faraday's  experiment  wth  the  second  wire,  waa  that  no  opposite 
current  wa«  pn>duccd.  There  was  an  iiitttantoneous  effect  at  llin 
closinj^  and  breaking  of  tho  voltaic  circnii ;  electric  inductions  ap- 
peared  when  the  two  wires  were  moved  to  and  from  one  another; 
but  these  are  phenomena  of  a  different  class.  There  was  no  in- 
duced clettricily  in  the  sense  in  which  thin  is  predicated  uf  the 
Lcydt'n  jar;  tliere  waa  no  sustained  currenl  ninnin||;  up  llie  one  wire 
while  an  opjHisite  curronl  ran  down  the  neighboring  wire;  and  this 
alone  would  have  been  a  true  parallel  case  to  the  other. 

It  tlius  appears  by  the  combined  evidence  of  the  Method  of  Agree- 
ment, the  Melh<»d  of  Concomitant  Variations,  and  the  roost  riprnroua 
form  of  the  Mcthtxl  of  Difference,  that  neither  of  the  two  kinds  of 
electricity  can  be  excited  without  an  equal  excitement  of  the  other 
and  opposite  kind  :  that  ImiiIi  are  effects  of  the  same  cause,  that  the 
poesibihiy  of  tho  one  is  a  condition  of  the  possibility  of  the  other,  and 
the  qnanlit}  of  the  one  an  impassable  limit  to  the  quantity  of  the  other. 
A  scientific  result  of  considerable  inierest  in  itself,  and  illuslratiug 
those  three  methodn  in  a  maimer  both  chai-acteristic  and  codily  in 
telligible. 

§  i.  Our  tliird  example  shall  be  extracted  from  Sir  John  Horscheri 
J)i.t(aur»e  on  the  Study  of  Nafurai  Phiiosophy,  a  work  replete  with 
admirably  selected  exemplifications  of  inductive  processes  from  almost 
every  department  of  physical  science,  and  in  which  alone,  of  a!J  books 
which  I  fiavo  met  with,  the  four  methods  of  induction  ai-c  recogniced, 
ntlhough  not  charnctrrizcd  and  defined  nor  their  rorrelotion  shown,  so 
distinctly  as  has  appealed  to  me  desirable.  Tho  present  example  la 
justly  describwl  by  h>ir  .Tuhn  Herschol  as  *•  one  of  the  most  beautiful 
specimens"  which  can  be  cited  "(if  inductive  experimental  inquiry 
lyiuK  within  a  moderate  compaae ;"  the  theoi-y  of  dew,  first  pn)m«I- 
gnted  by  tho  late  Dr.  Wells,  and  now  universally  adopted  by  scioD- 
tific  men. 

The  itnssajfrs  in  inverted  commas  are  extracted  verbatim  from  Sir 
John  Itemchcl.  •  but  to  those  who  possess  his  work  1  would  stronfflv 
recomtricnd  to  read  llio  entire  passage  in  the  original,  and  fully  pos- 
•cw*  tbernsplveB  of  tho  purport  of  the  speculation  as  a  whole,  before 
applying  themselves,  with  me,  to  the  logical  analysis  o'  the  different 
•tepH  of  the  ai^iment. 

*  DiKmm*,  pn.  150-  16BL 
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•'  Suppose  drw  wore  ihc  phenomenon  proposcrl,  whose  cftu«e  wo 
wo'ild  km»w.  In  ihe  first  place"  we  must  dutemiinc  precisoW  what 
wo  nicaii  by  dew ;  what  the  fact  really  is,  whose  cbuso  wc  dnsiro  to 
investigate.  "  Wo  must  separate  dew  from  rain,  and  the  moisture  of 
fogs,  aiid  limit  the  application  of  tho  term  to  what  is  really  meam, 
which  is,  the  'Bpuntaneous  appearance  of  moisture  on  substances 
exposed  in  the  open  air  when  no  rain  or  visibU  wet  is  falling."  This 
answers  to  a  preliminary  operation  which  will  l>e  characterized  in  the 
ansuing  book,  treating  of  operations  subsidiary  to  induction.*  The 
state  of  the  question  being  tixcd,  wc  come  to  the  solution. 

"  Now,  hero  wo  have  analogous  pheni>mena  in  the  moifitxiro  which 
bedews  a  cold  metal  or  stone  when  we  breathe  upon  it ;  that  which 
appears  on  a  glass  of  water  fresh  from  tlio  well  in  liot  weather;  that 
which  appears  on  the  inside  of  windows  when  sudden  rain  or  hail 
chills  the  external  air;  that  which  runs  down  our  walls  \vlicn,  after  a 
long  frost,  a  warm  moist  thaw  comes  on."  Comparing  these  ca.'*es,  we 
find  that  they  all  coninin  the  phenomenon  whicli  was  proiwsed  as  the 
subject  of  invcstifjation.  Now  "  nil  these  instances  a^rce  in  one  point, 
the  coldneas  of  the  objcrt  dowcd,  in  comparison  with  the  oir  in  contact 
with  it,"  But  there  atill  remains  the  most  important  ca.se  of  all,  that 
of  nocturnal  dew :  docs  the  ,'5ame  circnmstancc  exist  in  this  Ciise  1  "  Is 
it  a  fact  that  the  object  dewed  in  colder  than  tho  air  t  Certainly  not, 
one  would  at  first  be  inclined  to  say;  for  what  is  in  make  it  sol  But .... 
the  experiment  is  easy  ;  we  have  only  tn  lay  a  thermometer  in  contact 
with  the  dewed  substance,  and  hang  ono  at  a  httle  distance  above  it, 
out  of  I  each  of  its  influence.  The  experiment  has  been  cbcrofore 
mado;  the  qncstion  has  been  asked,  and  the  answer  has  been  inva- 
riably in  the  aflirmative.  Whenever  an  object  contracla  dew,  it  tt 
colder  than  the  air." 

Here  then  is  a  complete  application  of  tho  Method  of  Agreement, 
establishing  the  fact  of  an  invariable  connexion  between  the  deposition 
of  dew  on  a  surface,  and  tho  coKlncsa  of  iliatsurfacc  compared  with  the 
external  air.  But  which  of  these  is  cause  and  which  effect;  or  arc  they 
both  effocts  of  something  else?  On  this  subject  the  Method  of  Agree- 
ment can  afford  ua  no  light:  wo  must  call  in  a  more  potent  metliod. 

'•  That  dews  are  accompanied  with  a  chill  is  a  common  remark;  but 
vulgar  prejudice  would  make  the  cold  the  effect  rather  than  the  cause. 
Wc  must  therefore  collect  morn  facts,  or  which  comes  to  the  same  thing, 
vary  tho'circurastanccs  ;  since  every  insiancc  in  which  the  circum- 
stances  differ  is  a  fresh  fact;  and  especially,  we  must  note  the  contrary 
or  negative  cases,  /.  c,  where  no  dew  is  produced :"  for  we  are  aware 
that  a  comparison  between  instances  of  dew,  and  instances  of  no  dew 
is  the  condition  necossarj"  to  bring  the  Method  of  DifTerenco  into  play 

*'  Now,  first,  no  dew  is  produced  on  the  surface  of  polished  mc/ah, 
but  it  i*  very  copiously  on  glass,  both  exposed  with  their  faces 
up\vards,  and  in  some  cases  the  under  side  of  a  horizontal  plate  of 
glass  is  also  dewed."t    Here  is  an  insiuncc  in  «'hich  llio  effect  is  pro- 

*  Vide  infra,  book  iv.,  chsp.  ii.  On  Atmtrmrtion. 

T  Till*  last  rirciiinsUncH  (sitds  Sir  John  Henchcl) "  excludM  the  /M  of  mohttirtf  from 
the  !iky  in  nii  invi-tiUIr  Uirm.  whicli  would  naturally  •upgcst  iiaaU  aa  »  cBiiie.**  I  hart 
oiiiitlfM)  this  pas«niio  in  llir  icil,  «a  nol  |>frtmpm  U*  ihf  purpov  in  lian'l.  the  nr^mcnt 
whirli  it  cont.imft  lieingdnluctive and  A  priori.     'The  Tall  ofmuixlure  is  rejected  u  n  cause 


Im''-hii»«  from  its  laws  prcnoasly  known,  we  ttsSvt  that  it  ctmtd 
Uculor  (ihcnomenon  bat  menti  ned. 
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duceil,  and  another  instance  in  wbich  it  w  not  produrR^ ;  bJt  wocaniujl 
yet  pronounce,  a^  tbe  cajiun  uf  the  MellioU  of  Dift'eix-ncc  rcquirc«» 
that  ihe  latter  tiutiance  agrees  with  the  former  in  all  itu  circunustDXicca 
except  one  ;  for  the  difTcroiiccs  between  glass  and  pulinhed  meiala  ore 
manifold,  and  the  only  thing  wc  can  as  yet  be  sure  of  is,  that  ihe 
cause  of  dew  will  be  found  among  the  circumstances  by  whirh  the 
former  substance  is  distinguished  (rom  the  latter.  But  if  wo  could  be 
sure  that  glass,  and  the  various  other  substances  uu  which  dew  id 
deposited,  navo  only  one  quality  in  common,  and  that  politthed  mctaU 
and  (he  other  sulwtancos  on  which  dew  is  not  deposited  liave  abo 
nothing  in  common  but  the  one  circumstance,  of  not  having  tlte  one 
miality  which  the  others  have;  the  requisitions  of  the  Method  of 
Difference  would  bo  completely  satisBed,  and  we  should  recognize,  in 
that  quahty  of  the  subetAnccs.  the  cauBC  of  dew.  This,  acconlingly^, 
id  the  path  of  inquiry  which  is  next  to  be  pursued. 

"In  the  cases  of  polif^hcd  metal  and  polished  glass,  the  contrast 
shows  evidently  that  uic  suhstance  bos  much  to  do  with  the  pbenome- 
non;  therefore  let  the  substance  ahne  be  diversiticd  as  much  a» 
possible,  by  exposing  polished  surfaces  of  various  kinds.  This  donev 
H  scale  of  intensity  becomes  ob\iou8.  Those  polished  substances  are 
found  to  bo  most  strongly  dotvod  which  conduct  heat  woret,-  while 
those  which  conduct  well,  resist  dew  most  eficctually."  The  compli- 
cation increases;  here  is  the  Method  of  Concomitant  Variations  calJecl 
to  our  assistance ;  and  no  other  method  was  practicable  upon  thia 
occasion ;  fur  tlie  quality  of  contlucting  heat  could  not  be  excluded, 
since  all  substances  conduct  heat  in  some  degree.  The  conclusioi} 
obtained  is,  that  cfttcrU  paribus  the  deposition  of  dew  is  in  some 
proportion  to  the  power  which  the  body  poaseasea  of  resisting  tlie 
passage  of  heat ;  and  that  this,  therefore,  (or  something  connected  with 
this,)  must  be  at  least  one  of  the  causes  which  assist  in  producing  the 
deposition  of  dew  upon  the  surface. 

'*  But  if  we  expose  rotigh  surfaces  instead  of  polished,  we  some- 
times find  this  law  interfered  with.  Thus,  roughened  iron,  especially 
if  painted  over  or  bltickened,  becomes  dewed  sooner  than  varnished 
paper:  the  kind  oimrfacc^  therefore,  has  a  great  influence.  Expose, 
then,  the  Mame  material  in  very  diversified  states  as  to  surface,"  (tlial 
ifl,  employ  the  Method  of  Difference  to  ascertain  concomitance  ol 
variations,)  "  and  another  scale  of  intensity  becomes  at  once  apparent*, 
those  surfaces  which  jmH  with  th^tir  heat  most  readily  by  radiation,  are 
found  to  contract  dew  most  copiously."  Hero,  therefore,  are  the 
requisites  for  a  second  employment  of  the  Method  of  Concomitant 
Variations;  which  in  tliis  case  also  is  the  only  method  available,  since 
nit  substances  radioho  heat  in  some  degree  or  other.  The*  conclusion 
obtained  by  this  new  application  of  the  method  is,  that  Cfiteris  paribus 
the  deposition  of  dew  is  also  in  some  pro|Kirlion  to  the  power  ol 
nuliating  heat;  and  that  the  quality  of  doing  this  abundantly  (or  some 
cause  on  which  that  quality  depends)  is  another  of  the  causes  which 
promote  the  deposition  of  dew  upon  the  substance. 

*'  Again,  the  mfluence  ascertained  to  exist  of  suhstanre  and  surface 
leads  us  to  consider  that  of  texture :  and  here,  again,  wo  are  presented 
on  trial  with  remarkable  differences,  and  with  a  thiitl  scale  of  intensity, 
pointing  out  subslances  of  a  close  firm  texture,  such  bm  stones,  raetali, 
«e..  as  uufevorable,  but  those  of  a  loose  one,  aa  cloth,  wool,  velvet,  eider 
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oown.  cotton,  &c.,  as  eminently  fiivorable  to  the  conlrartion  of  dew.** 
The  Method  of  Concomitant  Variations  i»  here,  for  the  third  time,  had 
recourse  to;  and,  at  before,  from  neceeuily,  since  the  texture  of  uc 
subntance  is  ul)»olutely  firm  or  absolutely  hxiae.  Looseness  of  texture, 
therefore,  or  something  whicli  is  tlio  caubo  of  that  quality,  in  another 
eii-cumstancc  w]iirh  promotes  the  de]n>sitian  of  dew;  but  this  third 
cause  resolves  itself  into  the  first,  viz.,  the  quaiity  of  resisting  tlio 
passage  of  heat :  for  substances  of  loose  texture  "  are  precisely  those 
which  arc  best  adaplcd  for  clothing',  or  for  impe<lin»  the  free  paASOge 
of  beat  from  the  skm  into  the  air,  so  as  to  allow  their  oilier  stirfhcos  to 
be  very  cold  while  they  remain  warm  within ;"  and  this  last  is,  there- 
fore, an  induction  (from  fresh  inatoncos)  simply  corroborativt  of  a 
former  induction. 

It  thus  appears  that  the  instances  in  which  much  dew  is  deposited, 
which  are  very  various,  a^ee  in  this,  and,  so  far  as  wo  are  able  to 
observe,  in  this  only,  that  they  either  radiate  heal  rapidly  or  conduct 
it  slowly :  qualities  between  which  there  is  no  other  eireumatance  of 
agreement,  than  that  by  \-irtue  of  either,  the  body  tends  to  lose  heat 
from  the  surface  more  rapidly  than  it  can  be  restored  from  within. 
The  instances,  on  the  conlrarj-,  in  which  no  dew,  or  but  a  smaU 
quantity  of  it,  is  formed,  and  which  are  also  extremely  various,  a^ee 
(so  far  as  we  can  observe)  in  nothing  except  in  not  liaving  this  same 

Eniperly.  We  seem,  thorcforo,  to  have  detected  the  sole  difference 
eCwccn  the  enhstancos  on  which  dew  is  produced,  and  those  on  which 
it  is  not  produced.  And  thus  have  been  realized  the  requisitions  of 
what  we  have  termed  the  Indirect  Method  of  Difference,  or  the  Joint 
Atethod  of  Agreement  and  Difference.  The  example  afforded  of  this 
indirect  method,  and  of  the  manner  in  which  the  data  are  prepared 
ifiT  it  by  the  Methods  of  Agreenienl  and  of  Concomitant  Vnriaii))ns, 
is  the  most  important  of  all  the  ilhistrutions  of  induction  atfordod  by 
tliis  most  interosiing  speculation. 

VVe  might  now  consider  the  question,  upon  what  tiic  deposition  of 
dew  de]»en(h«.  to  bo  completely  solved,  if  we  could  be  quite  sure  that 
the  sulwttances  on  which  dew  is  produced  ditfer  from  those  on  which  it 
is  not,  in  ttoUthg  but  in  the  property  of  losing  heat  fnmi  the  surface 
faster  than  the  h>sfl  v.slw  be  rejiaired  from  within.  And,  although  we 
never  can  have  that  complete  certainty,  this  is  not  of  so  much  import- 
ance as  might  at  first  be  supposed;  for  we  ha%*e,  at  all  events,  asccr 
tained  that  even  if  there  be  any  other  quality  hitherto  unobservef. 
which  is  present  in  qU  the  sulMtaiices  which  contract  dew,  and  absent 
in  those  which  do  not,  this  other  properly  rau.<)t  be  one  which,  in  all 
ihat  great  number  of  substances,  is  present  or  absent  exactly  where  the 
property  of  being  a  better  radiator  than  conductor  is  present  or  absent ; 
an  extent  of  coincidence  which  affords  the  strongest  presumption  of  a 
community  of  cause,  and  a  consequent  invariable  coexistence  between 
ihe  two  properties ;  so  that  the  property  of  being  a  better  radiator 
than  conductor,  if  not  itself  tlie  cause,  almost  certainly  always  accom- 
panies the  cause,  and  for  purposes  of  prediction,  no  error  will  bo 
committed  by  treating  it  as  if  it  ivere  really  such. 

Reverting  now  to  an  earlier  stage  of  the  inquiry,  let  us  remember 
that  we  had  ascertained  that,  in  every  instance  where  dew  is  formed, 
thorxj  i'i  actual  coldness  of  the  surface  below  the  temperature  of  tho 
•ur'iu  idin^  air;  but  we  were  not  suro  wliciher  thi*  coldness  waa  ilifi 
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cauao  ul'  (low,  or  iu>  oHcct.  This  doubt  we  ar&  nuiv  ublo  fi  resulT«. 
We  have  ftHind  that,  in  ever)'  such  instance,  tlie  itu1>alauce  luuitt  bo  one 
wliich,  by  its  own  propertiea  or  laws,  would,  it'  exposed  in  the  night, 
hocomo  colder  than  the  fiurroundin;!;  air.  But  if  the  dew  were  the 
catue  of  tbe  coldnc^a,  that  effect  would  be  produced  in  oihcr  sub3t.iDceft, 
and  not  solely  in  iboee  whpso  own  laws  sutiicc  tu  produce  it  v^helbex 
there  were  dew  or  no.  That  sujiposition,  tJicreforo,  is  repellod.  Bui 
there  werp  only  three  suppositions  possible;  the  dew  is  the  cause  oi 
the  c'uhlncss ;  both  arc  caused  by  some  ibirtl  inrciimtitaucc;  or  the 
coldness  is  iho  cause  of  the  dew.  The  first  is  refilled.  Tbo  second  b 
inapplicable:  the  cause  of  the  coldness  is  a  known  cause;  a  radiation 
from  the  surface  greater  llian  can  be  supplied  by  conduction:  now  this, 
by  its  known  laws,  can  produce  no  direct  effect  except  coldness.  There 
remains  only  the  tliird  sttppositioji^  that  the  coldness  is  the  cause  of  tlie 
dew:  which,  tlierofore,  may  bo  considered  us  completely  made  out. 

This  law  of  causation,  already  so  amply  cslabiiiJied,  adniiis,  liow- 
ever,  o(  raotsl  ellicient  additional  corrol>oration  in  no  less  than  three 
ways.  First,  by  deduction  from  the  known  laws  of  aqueous  vapor 
when  diffused  throu;;;!)  uir  or  any  other  gas ;  and  aUhou<;h  we  have 
not  yet  como  to  the  Deductive  Method,  wc  will  not  omit  what  is  neces- 
sary to  render  this  speculation  coni)>ieto.  It  is  known  by  direct  exper- 
iment that  only  a  limited  quantity  of  water  con  remain  suspended  in 
the  state  of  vapor  at  eacl\  df>ri-ee  of  temperature,  and  that  tills  maxi- 
mum grows  less  and  less  as  the  temperature  diminishes.  From  this  it 
follows,  deductively,  tlinl  if  there  is  already  as  much  vapur  suspended 
as  the  air  will  contain  at  its  existing  temperature,  any  lowering  of  thai 
temperature  vrill  cause  a  portion  of  the  vapor  to  be  conden&cd  ami 
becomo  water.  But,  again,  wo  know  deductively,  from  the  laws  ot 
heat,  that  tbe  contact  of  tbe  air  with  a  body  colder  than  itself,  will 
necctwnrily  tower  llie  temperature  of  the  straium  of  air  immediately 
nptdicd  to  its  surfuco ;  unit  will  iherrfore  cause  it  to  part  with  a  purliou 
of  Its  water,  which  accordingly  will,  by  tbe  ordinary  laws  of  gravita- 
tion or  cohesion,  attach  itself  lo  the  surfnco  of  the  body,  thereby  con- 
stituting dew.  Tliis  deductive  prool",  it  will  have  been  seen,  has  the 
advantage  of  pn>ving  at  once,  cuu^satioii  us  well  us  coexistence;  imd  it 
has  the  additional  advantage  that  it  also  accounts  for  the  cxcrptivN*  to 
the  occurn?nco  of  tlie  phunomcnon,  the  cases  in  which,  although  tbe 
binly  id  colder  than  the  uir,  yet  no  dew  is  dojiosited;  by  allowing  that 
this  will  ne<:e8sarily  be  the  case  when  the  air  is  so  undcreupplicd  viith 
aqueous  vapor,  comparatively  to  its  icmpci-ature,  that  even  when  some- 
what cooled  by  the  contact  of  tlie  colder  body,  it  can  still  continue  to 
bold  in  suspension  all  the  vapor  wliieh  was  previously  suspended  in  it : 
tims  In  a  very  dry  summer  there  are  no  dews,  in  a  very  Ji-j'  winter  no 
hoar  frost.  Hero,  therefore,  is  an  additional  c!unditiou  of  the  produc- 
tion of  dew,  whicii  the  metliods  we  previously  made  iLse  of  failed  to 
detect,  and  which  might  have  remained  still  undetected,  if  recourse  bad 
not  heen  had  to  the  plan  of  deducing  the  eflect  from  the  ascertained 
properties  of  the  agentn  known  to  be  present. 

The  second  corri>boration  of  tho  thc*ory  is  by  direct  experiment, 
according  to  tho  canon  of  the  Method  of  DIfl(?rence.  We  can.  by 
cooling  the  surface  of  any  body,  find  in  all  canes  some  temperature 
(more  or  leas  interior  to  that  of  tlie  surroumUng  air,  arrording  To  its 
hygronaetric   conditiaOt)  at   which   dew  will  K^gin  tu  bo  doposinti 
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[Jjcve,  too,  tUerefore,  the  cuusation  U  directly  proved.  We  can,  it  ib 
true,  accomplLslitliia  only  on  a  small  scale;  but  n*c  have  atujile  reason 
to  conclude  that  the  same  operation,  if  conducted  in  Nature's  gi*eat 
laboratory,  would  equally  produce  tlie  effect. 

And,  finally,  even  on  thai  ^eat  scale  we  are  able  to  verify  thei*esult. 
The  case  is  one  of  thoHe  (rare  cases,  as  we  fiave  shown  them  to  be)  in 
which  Nature  works  the  experimeui  for  us  in  the  dame  maniiur  in 
which  wo  ourMolvc3  pnrforro  ii;  introducing  into  the  pi-evious  siato  of 
lhiiig>  a  single  and  perfectly  definite  new  circumatancc,  and  manifost- 
ing  the  etTeci:  so  rapidly  t]iat  tliere  in  not  time  for  any  other  material 
cha!i;;e  in  the  proexLiting  circuniittancos.  Let  us  qnote  ag^ain  Sir  John 
Ilorschel: — '*  it  ia  observed  that  dew  is  never  copiously  deposited  in 
Bituatiotis  much  screened  frum  the  open  sky,  and  not  at  all  in  a  rlnudy 
night;  but  if  the  douJa  withdraw  cccnfurafcw  minxttcs^  and  leave  a 
dear  opcningy  a  drposittOH.  of  de.m  presently  het^inx,  and  goes  on  iiicreiw- 
ing. . . .  Dew  formed  in  clear  intervals  will  often  men  evaporate  ag^ain 
when  the  sky  becomes  thickly  overciist."  The  proof,  tlierefore,  is 
complete,  that  the  presence  or  absence  of  an  uninterrupted  communi 
cation  with  tlie  sky  causes  the  depoitilion  or  uon-denosiliun  of  dew. 
Now,  since  a  clear  sky  L-t  nothini^  but  the  absence  of  clouds,  and  it  is  a 
known  property  of  clouds,  ai  of  ail  oilier  bodies  between  which  and 
any  given  object  nothing  intervenes  but  an  elastic  fluid,  that  they 
lend  to  raise  or  keep  up  the  superficial  temperature  of  the  object  by 
radiating  heat  to  it,  wo  ftoe  at  once  ibnt  the  disappearance  of  cloudi 
will  cause  the  surface  to  cool ;  so  that  Nature,  in  this  case,  produces  a 
change  in  the  antecedent  by  definite  and  known  means,  and  the  con- 
sequent follows  accordingly  :  a  natural  experiment  which  satisfies  the 
requisitions  of  the  Method  nf  Difference.* 

The  accumulated  proof  of  whiiih  tlie  Theory  of  Dew  Uas  been  found 
susceptible,  is  a  strikmtr  example  of  the  fullness  of  assurance  which  the 
inductive  evidence  of  laws  of  cauitation  may  attain,  in  cases  in  which 
the  invariable  sequence  is  by  no  means  obvious  to  a  superlicial  view. 
It  is  unnecessary  to  suhjoin  Sir  John  HerBrhel's  summary  of  the  result, 
as  it  does  not  contain  all  the  proofs  which  I  have  given,  and  our  more 
detailed  aualysia  of  each  step  of  the  process  renders  such  a  recapitula- 
tion unnecessary. 

\  5.  This  admirable  example  will  have  conveyed  to  any  one  by 
whom  it  has  lieeu  duly  followed,  so  clear  a  conception  of  the  use  and 
practical  raauugoment  of  three  of  the  four  methods  of  experimental 


•  f  mntf.  hovrcTor.  remark,  that  thio  oxjimple.  whirh  scnms  to  militiwe  agsinst  (be  ouer- 
tion  we  mode  of  tbc  oomparalivo  inappUcaliilily  of  the  Method  of  Diflerence  lo  caaM  ot 
purn  DtiM->rv.itio[i,  ia  iraUy  trae  of  tho5e  excrpLiuni  wbith.  accardiitg  to  x  proTcrtiinl  oxprc** 
don,  prove  ihe  gencml  rule.  For,  be  it  observed,  in  thi*  cise  in  which  NaIiiiy.  in  hot 
ejipuriuient,  Kueitis  tu  have  iinilatvd  the  type  of  tlie  experioients  tus'lA  by  tnBti,  she  baa  only 
nirc(><>dixl  in  producing  the  tikeneiis  of  man's  most  imperfect  experimrntii,  naincly,  thoaa 
in  whicti,  thouch  hs  «ucc«ed8  in  pro<lucinK  the  phenomenon,  ho  does  so  by  einplojiiig  cimu- 
plpx  mrans,  which  he  M  unable  perfectly  to  analyze,  and  can  form,  ihciv'orr,  no  siimcicnt 
Jodgim^nt  what  portion  of  the  pffocta  may  bo  due,  not  to  the  «nppoaed  cntmu,  but  to  somo 
unknown  agency  of  the  means  by  whirh  thnt  canne  was  prodaccd.  In  the  natural  «ip«ri. 
men!  which  we  are  spc&kin?  of,  the  means  used  was  tlie  clearing  off  a  canopy  of  clouds  - 
and  WD  certainly  do  not  know  BufKcienilv  in  what  this  procen  consista,  or  upon  whnt  it 
depends,  to  tM  certain  k  priori  thnt  it  mi^ht  not  operate  upon  the  deposition  <h  dew  inde- 
pcudcally  of  any  thcrmomeiric  eirpcl  at  (be  earth  s  surface.  Even,  Ifaerffore,  in  a  caso  so 
niTorablfi  as  this  to  Nature's  cxponiiiental  ta1«ii(i*,  her  eiT-frimRiit  is  of  little  fslae  except 
io  copotorttion  of  a  conclusion  already  attained  lhrout,'b  otlier  ineaoa. 
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inquiry,  us  to  supersede  the  necessity  of  any  furtlier  cxcmpliftcation 
of  them.  The  remaining  metlicxl,  that  of  Residues,  not  havinq-  faund 
any  jilace  either  in  this  r>r  iii  the  two  preceding  investigalions,  1  shall 
cxtruct  froii)  Sir  Johti  Hcrschel  some  examples  uf  ihat  method.  wilJi 
the  remarks  )>y  which  they  are  introduced. 

*'  It  is  by  this  process,  in  fact,  that  science,  in  its  present  advanced 
state,  is  chiefly  promoted.  Most  of  the  phenomena  which  Nalure 
presents  arc  very  complicated ;  and  when  the  cfl'eds  of  all  knoirn 
causes  are  estimated  with  exaclness,  and  subducted,  the  residua)  fact^ 
are  conslanlly  appearing  in  the  form  of  phenomena  altogether  now, 
and  leading  to  the  most  important  conclusions. 

"For  example:  the  reinm  of  the  comet  predicted  by  Profeesor 
Enckc,  a  great  many  times  in  succesfiion.  and  the  general  good  agree- 
ment of  its  calculated  with  its  observed  place  duiing  any  one  of  its 
periods  of  visibility,  would  lead  us  to  say  that  its  gravitation  ton*ards 
the  Bun  and  planets  is  the  sole  and  sufficient  cause  of  all  the  pbcnom- 
eua  of  its  orbitual  motion :  but  when  the  effect  of  tliis  cause  is  strictly 
calculated  and  subducted  from  the  ohser^'ed  motion,  there  is  found  to 
remain  buliind  a  residual  phenomenon,  which  would  never  have  been 
otherwise  osceitained  to  exist,  which  is  a  small  anticipation  of  the 
time  of  its  reappearance,  or  a  diminution  of  iia  periodic  time,  which 
cannot  be  accounted  for  by  gravity,  and  whose  cause  is  therefore  to  be 
inquired  into.  Such  an  anticipation  would  be  caused  by  the  resistance 
of  a  medium  disseminated  through  the  celestial  regions;  and  as  there 
are  other  good  reasons  for  believing  this  to  bo  a  vera  cattsa,^*  (an 
actually  existing  antecedent,)  "it  has  therefore  been  aacribed  to  SQcb 
a  resistance. 

"  M.  Arago,  having  suspended  a  magnetic  needle  by  a  silk  thread, 
and  set  it  in  vibration,  obsen-ed,  that  it  caroc  much  sooner  to  a  state 
of  rest  when  suspended  over  a  plate  of  copper,  than  when  no  such 
plate  was  beneath  it.  Now,  in  both  cases  there  were  two  i-era  caujta" 
(antecedents  known  to  exist)  "  why  it  t^ouUl  come  at  length  to  rest, 
vix.,  the  resistance  of  the  air,  which  opposes,  and  at  length  destmya, 
all  motions  performed  in  it;  and  tlie  want  of  perfect  mobility  in  the 
silk  thread.  But  the  effect  of  tbcfio  causes  being  exactly  known  by 
the  observation  made  tn  the  absence  of  the  copper,  and  being  thus 
allowed  for  and  subducted,  a  residual  phenomenon  appeared,  m  iho 
fact  that  a  retarding  influence  ^vas  exerlctl  by  the  copper  itself;  and 
tliis  fact,  once  ascertained,  sjieedily  k'd  to  the  knowledge  of  an  entirely 
new  and  unexpected  cla.ss  of  rclntions."  This  example  belonE^,  how- 
ever, not  to  the  Method  of  Residues  hut  to  the  Muthfxl  of  Dill'erenee, 
the  law  being  ascertained  by  a  direct  comparison  of  iho  rosulta  of  two 
expcrimenle,  which  differed  in  nothing  but  the  presence  or  absence  of 
tlie  plate  of  copper.  To  have  made  it  exemplify  the  Method  of  Res- 
idues, the  effect  of  the  resistance  of  the  air  and  that  of  the  rigidity  o\ 
the  silk  should  have  been  calculated  d  priori,  from  tlie  laws  obtained 
by  separate  and  foregone  experiments. 

"  Unexpected  and  poo4iliarly  striking  confirmations  of  inductive 
laws  frequently  occur  in  the  form  of  residual  phcnnmcna,  in  the  course 
of  investigations  of  a  widely  different  nature  from  those  which  gave  rise 
to  the  indnctipns  themselves.  A  very  elegant  example  may  lie  cited 
in  the  unexpectod  confirmation  of  the  law  of  the  development  of  heal 
in  elas'Jc  fluids  by  compression,  whidi  is  afforded  by  the  phenomena 
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of  souud.  The  inquiry'  into  the  cause  of  sound  had  led  to  c.  nclusioui 
respecting  its  mode  of  propagnEion,  &om  which  its  velocity  in  the  air 
could  he  precisely  calculated.  The  calculations  were  perfonned ; 
but,  when  compared  %vith  fact,  though  the  agreement  was  (|uite  sufti- 
cient  to  show  the  general  correctness  of  the  cause  and  mode  of  propa- 
gation assigned,  yet  the  vhole  velocity  could  not  be  shown  to  anso 
from  this  theoiy.  Tliore  waa  still  a  residual  velocity  to  be  accounted 
for,  which  placed  dynamical  pbilosophors  for  a  long  timo  in  a.  great 
dilemma.  At  lengtii  Laplace  struck  on  the  happy  idea,  that  this 
might  aiiso  from  the  heat  developed  in  the  ace  of  that  coiidtnitia- 
lion  which  necessarily  takes  place  at  every  vibration  by  which  sound 
is  conveyed.  The  matter  Avas  subjected  to  exact  calculation,  and 
the  result  was  at  once  the  complete  explanation  of  the  residual  phe- 
nomenon, and  a  striking  confirmaiion  of  tlie  general  law  of  th«  dovel- 
opmcnl  of  hoat  by  compressirm,  uuder  circumstances  beyond  artificial 
■  imitation." 

"  ft{any  of  the  new  elements  of  chemistry  have  been  detected  in  the 
investigation  of  residual  phenomena.  Thus  Arfwedsoti  t^iscovered 
lithia  by  perceiving  an  exresa  of  weight  in  the  sulphate  produced  I'rom 
a  small  portion  of  what  be  considered  as  magnesia  present  in  a  mineral 
he  had  analyzed.  It  is  on  this  princijile,  too.  that  the  small  concen- 
trated residues  of  great  operations  in  the  arts  are  almost  sure  to  be  the 
lurking  places  of  now  chemical  ingredients :  witness  iodine,  brome, 
selenium,  and  iho  new  metals  accompanying  platina  in  tho  c^peri- 
raeotfi  of  Wollaston  and  Tennant.  It  was  a  happy  thought  of  Glaubci 
to  examine  what  everybody  else  threw  away."*  • 

Tho  disturbing  effects  mutually  pre^duced  by  the  earth  and  planets 
upon  each  other's  motions  were  first  brought  to  light  as  residual  phe- 
nomena, by  the  diflerenco  which  appeared  between  tho  observed 
places  of  those  bodies,  and  the  jjhices  calculated  on  a  consideration 
solely  of  their  grnvitaiion  towards  the  sun.  It  wa.s  this  which  deter- 
mined philosophers  to  consider  tlie  law  of  gravitation  as  obtaining  be- 
tween all  booies  whatever,  and  therefore  between  all  particles  of 
matter ;  their  first  tendency  having  been  to  regard  it  as  a  iorce  acting 
only  between  each  planet  or  catellite  and  the  central  body  lo  whose 
system  it  belonged.  Again,  tho  cntastrophists,  hi  geology,  bo  iheit 
opiniiin  right  or  wrong,  support  it  upon  the  plea,  that  after  ilic  oflect 
of  all  causes  now  in  operation  has  been  allowed  for,  there  remains  in 
the  existing  constitution  of  tlic  earth  a  largo  residue  of  facts.  pro\-ing 
the  existence  at  former  periods  either  of  otlier  forces,  or  of  the  same 
forces  in  a  much  greater  degree  of  intensity.  To  add  one  more 
example :  if  it  Ihj  possible  to  establish,  what  is  gonorally  rather  as- 
Bumea  than  proved,  that  there  is  in  ono  human  individual,  one  sex,  or 
one  race  of  mankind  over  another,  an  inherent  and  inexplicable  supe- 
riority in  mental  faculties,  thia  must  be  proved  by  subtracting  from  tho 
differences  of  intellect  which  we  in  fact  see,  all  that  con  bo  traced  by 
known  laws  either  lo  the  ascertained  ditferenccs  of  physical  organiza 
lion,  or  to  tho  differences  which  have  existed  in  the  outward  circum- 
stances in  which  tho  subjects  of  tlio  comparison  have  hitherto  been 
placed.  \Vliat  these  causes  might  fail  to  accoiml  for,  would  constitute 
a  residual  phenomenon,  which  and  which  alone  would  be  evidence  oi 
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an  ulterior  orig'ina]  tlii^tinction,  and  the  meoeare  of  ita  Dmount.     Be 
the  strongest  eascrtors  of  6Ucb  supposed  differences  have  hitherto  beei 
very  negligent  of  pro\'idinjv  themAclves  with  these  necessary  logical 
conditions  of  the  catablishmout  of  their  doctrine. 

The  spirit  of  the  Method  of  Uoaidues  bcinjr,  it  is  hoped,  aufficienlly 
uitelligtlile  from  those  examples,  and  the  other  throe  methods  ]iaving 
b«en  so  aptly  exemplified  in  tiie  inductive  processes  which  prod ucea 
tfao  Theory  of  Dow,  we  may  here  close  our  exposition  ol  the  foui 
moth'jdd.  considerod  a^  employed  in  liie  investigolion  of  the  aimplox 
and  more  elomentarv  order  of  the  combinations  of  pbenomona. 


CHAPTER  X. 
or  ri.i7RAt.iTr  or  cadses;  and  op  the  intebmixtvub  or  Krrccn 

^  1.  In  the  preceding  ex]fosiUon  of  the  four  methods  of  observation 
and  experiment,  by  which  wc  contrive  to  distin^isb  among  a  mass  of 
coexistent  phenomena  the  particular  effect  due  to  a  given  cause,  or  tho 
particular  cause  which  gave  birth  to  a  given  effect ;  it  has  been  necea-, 
sary  to  suppose,  in  the  first  inslaiico,  for  the  sake  of  simplification,  that 
thia  analytical  operation  is  encumbered  by  no  other  difificullies  than 
what  are  CHKcntially  inherent  in  its  nature;  and  to  represent  to  our- 
selves, therefcre,  every  effect,  on  the  one  bond  as  connected  exclu- 
sively with  a  single  cause,  and  on  the  other  hand  as  incapable  of  being 
mixed  and  confounded  with  any  oilier  coexistent  effect.  We  have  re- 
gardud  ahcde,  tlie  a£re7'eij:ate  of  tho  phenomena  exiitling  at  any  mo- 
ment, as  consisting  of  dissimilar  facts,  a,h,c,d,  and  «,  for  each  of  which 
one,  and  only  one,  cause  needs  be  sought;  the  difficulty  being  only  (liat 
of  singling  out  this  one  cause  &om  the  multitude  of  antecedent  circum- 
Htancos,  A,  B,  C,  D,  and  K. 

If  such  wore  llio  fact,  it  would  be  comparatively  an  easy  task  to  in- 
vestigate tlie  law8  of  nature.  Kut  the  supposition  does  not  hold,  iu 
either  uf  its  paits.  In  tho  first  place,  it  is  not  true  that  tho  saiqe  phe- 
nomenon is  always  produced  by  the  same  cause :  the  effect  a  may 
sometimes  arisu  from  A,  sometimes  from  B.  And,  secondly,  the  effects 
af  difierent  causes  are  ollcn  not  dissimilar,  hut  homogeneous,  and 
marked  out  by  no  assignable  boundaries  from  one  another :  A  and  B 
may  produce  not  a  and  i,  but  different  portions  of  an  effect  a.  The 
obscurity  and  diifioulty  of  the  investigation  of  the  laws  of  phenomena 
ia  singularly  increased  by  the  necessity  of  adverting  to  these  two  cir- 
cumstances ;  lutermixturo  of  Effects,  and  Plurality  oi'  Causes.  To  tlie 
latter,  being  tbo  simplof  of  the  two  considerations,  we  sliall  fii'st  direct 
our  attention. 

It  is  not  true,  then,  thai  one  effect  mu^t  be  connected  with  only  one 
cauiHJ,  or  assemblage  of  conditions;  that  each  phenomenon  can  be  pro- 
duced only  in  one  way.  There  are  often  soverul  independent  mtHlos 
in  which  the  same  piienomonon  rould  huvu  originated.  One  fact  may 
be  the  condet|ueut  in  several  invariable  sequences ;  it  may  follow,  witJi 
equal  uniformity,  imy  one  of  several  antecedents,  or  collections  of  ante- 
cedents.    Many  causes  may  produce  motioo :  many  cauwa  may  pro- 
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iucc  amcti;  kinds  of  sonRatiou :  maiiy  causos  may  produce  dutuh.  A 
given  effect  may  raally  bo  produced  by  a  certain  cause,  and  yet  bo 
perfeclly  capable  of  being  produced  witbout  it. 

§  2.  One  of  the  principal  consequenceft  of  this  fact  of  Plurality  of 
Causes  is,  to  render  the  first  of  our  inductive  metliods,  thai  of  Aj^eo- 
mcnt,  uncertain.  To  illustrate  that  method,  we  supposed  two  inatancos, 
A  ii  C  followed  by  a  be,  and  A  D  K  followed  by  a  ^^e.  From  these  in- 
stances it  might  be  concluded  thu.t  A  ia  an  invariable  antecedent  of  a; 
and  even  that  it  is  the  uucouditional  invariable  antecedent  or  cause,  if 
we  cuuld  be  sure  tliat  ibere  is  no  other  antecedent  common  to  the  two 
causes.  That  this  difliculty  may  not  stand  in  the  way,  let  uh  suppose 
the  two  cases  positively  ascertained  to  have  no  antecedent  in  ctimAon 
except  A.  The  moment,  however,  that  we  let  in  the  possibility  of  a  plu- 
rality of  causes,  the  conclusion  fails.  For  it  involves  a  tacit  suppo- 
sition that  a  must  have  been  produced  in  both  instances  by  the  samo 
cause.  If  there  can  possibly  have  been  two  causes,  those  two  may,  for 
example,  be  C  and  E :  the  one  may  have  been  the  cause  of  a  in  tlio 
former  of  the  instances,  tljc  other  in  the  latter,  A  having  no  influence 
in  either  case. 

Suppose,  for  example,  that  two  groat  artists,  or  great  philosophers, 
that  two  extremely  selfish,  or  extremely  generous  characters,  were 
compared  together  as  to  the  circumstances  of  their  education  and  his- 
tory, and  the  two  coses  were  found  to  agree  only  in  one  circumstance : 
would  it  follow  that  this  one  circumstance  was  the  cause  of  the  quality 
which  clmracterize<]  both  those  individuals  ?  Not  at  lUl ;  fur  the 
causes  at  work  to  produce  ony  given  type  of  character  are  innumer- 
able ;  and  the  two  pereons  miglit  equally  have  agreed  in  their  char- 
acter, although  there  had  been  no  manner  of  resemblance  iu  their 
previous  liistory. 

This,  therefore,  is  a  characteristic  imperfection  of  the  Method  oi 
Agreement ;  from  which  imperfection  the  Method  of  Difference  is  free. 
For  if  we  have  two  instances,  ABC  and  DC,  of  which  BC  gives  Ac, 
and  A  being  added  converts  it  into  a6c,  it  is  certain  that  in  this  instance 
at  leaat  A  was  cither  tiie  cause  of  a,  or  an  indispcTtsable  |>urtion  of  its 
cause,  even  thoui^h  the  cause  which  pividuccs  it  in  otlier  instances  may 
be  altogether  different.  Plurality  of  Causes,  therefore,  not  only  does 
not  diminish  the  reliance  due  to  the  Method  of  Diifcrcnco,  but  docs  not 
even  render  a  greater  num1)er  of  obmervations  or  experiments  riecessary : 
two  instancoa,  the  oik*  positive  and  tho  other  negative,  are  stilt  suffi- 
cient for  tho  mi'Kft  cnropleto  and  rigorous  induction.  Not  so,  howcvor. 
with  the  Method  of  Agrccmem.  The  conclusions  which  thut  yields, 
when  the  number  of  instances  compared  is  small,  are  of  no  real  value, 
except  as,  in  the  character  of  auggestions,  they  may  leod  either  to 
experiments  bringing  them  to  the  test  of  the  Method  of  Diftbronce,  or 
to  reasonings  which  may  explain  and  verily  them  deductively. 

it  is  only  when  thcinstances,  being  indeiuiitely  multiplied  and  varied, 
continue  to  suggest  the  same  result,  that  this  result' acquires  any  high 
degree  (if  independent  value.  If  there  arc  but  two  instances,  ABC 
ami  A  D  K,  although  these  instances  have  no  antecedent  in  common 
except  A,  yet  as  tho  eflect  may  possibly  have  been  prfxluccd  in  the 
two  ctiscs  by  different  causes,  the  result  is  at  most  only  a  slight  proba- 
bility in  &.vor  of  A  ;  there  may  bo  causation,  but  it  is  almost  equally 
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probahio  tlint  tliero  wrw  unly,  iw  the  expression  is,  a  roiiifidenee.  Bti 
the  oilener  w-o  repeat  the  obscn'ation,  varying^  the  circuintttaiK-'es,  the 
more  \vc  advance  to^varcU  a  aulutioii  of  this  doubt.  For  if  wr  tjy 
AFG,  AHK,  &.C.,  all  entirety  unlike  one  another  except  in  coniuintng 
the  circumstaDce  A,  and  if  we  find  the  effect  a  entering  into  the  result 
in  all  these  cases,  we  muttC  HUjiptjse  one  of  two  things,  cithi^r  ihnl  it  is 
caused  by  A,  or  that  it  has  as  many  difl'eront  muses  as  there  are  in- 
stances. WitJj  each  addition,  therefore,  to  the  number  of  ioatuncci), 
the  presumption  ib  Blrcngthencd  in  favor  of  A.  The  inquirer,  of  course, 
will  not  neglect,  if  an  opportunity  present  itself,  to  exclude  A  from 
some  one  of  these  combinations,  from  A  H  K  for  instance,  and  hy  irj'ing 
H  K  separately,  appeal  to  the  Metliod  of  Difference  in  aid  of  the  Metliod 
of  Af^ement.  By  iho  former  method  nlono  can  it  be  ascertained  that 
A  is  (lie  cause  of  a.*  but  that  it  is  cither  the  cause  or  another  ellecc  of 
the  same  cause,  may  bo  placed  beyond  any  reasonable  doubt  by  the 
Method  of  Agrecracnt,  provided  llie  instances  are  very  numerous,  aa 
well  as  sufliciently  various. 

At\or  how  ^reat  a  multiplication,  then,  of  varied  instances,  all  agree- 
ini;  in  no  other  antecedent  except  A,  is  the  suppoeilion  of  a  plurality 
of  causes  suAicicntly  rebutted,  and  the  conclusion  tliat  a  is  the  effec*  of 
A  divcste<i  of  llie  characteristic  imperfection  and  reduced  to  a  virtual 
certainty  1  This  is  a  question  which  wc  cannot  be  excmpif^d  IVnm 
answering;  but  the  consideration  of  it  belongs  to  what  is  crtllcd  the 
Theoiy  of  Probability,  which  will  form  the  subject  of  a  chapter  here- 
after. It  is  seen,  however,  at  once,  thai  the  eoncltisiun  does  amount  fo 
a  practical  certainty  after  a  sufficient  number  of  instances,  and  that  the 
metliod,  therefore,  is  not  radically  vitiated  by  the  characteristic  imperfec- 
tion. Tlie  result  of  these  considerations  is  only,  in  the  first  place,  to 
point  out  a  now  source  of  inferiority  in  iho  Melhod  of  Agreement  hh 
compared  with  otlier  modes  of  investigalion,  and  new  reasons  for  never 
resting  contented  with  the  results  obtained  by  it,  without  attempting  to 
confirm  them  either  by  tlie  Method  of  Difference,  or  by  connecting 
them  deductively  with  some  law  or  laws  already  ascertained  by  tlial 
superior  moihud.  And,  in  the  second  place,  we  leurn  from  dus,  the 
true  theory  of  the  value  of  more  number  of  instances  in  inductive 
inquirj,'.  The  tendency  of  unscientific  inquiries  is  to  rely  too  much 
upon  numlwr,  without  analyzing  the  instances ;  without  looking  closely 
etiough  into  their  nature,  to  ascertain  what  circumstances  are  or  are  not 
eliminated  by  means  of  them.  Most  people  hold  their  conclusions 
with  a  degree  of  assurance  proportioned  to  the  mere  masit  of  the  expo 
rience  on  which  they  appear  lo  rest :  not  considering  that  by  ihe  addi 
lion  of  instances  to  instances,  all  of  the  same  kind,  that  is,  difleririg  from 
•)ne  another  only  in  points  already  recognized  as  immaterial,  nothing 
whatever  is  added  lo  the  evidence  of  the  conclusion.  A  single  instance 
eliminating  some  antecedent  which  existed  in  all  (he  other  cases,  is  ox 
more  value  than  the  greatest  multitude  of  iimtancos  which  are  reckoned 
by  their  number  alone.  It  is  necessary,  no  doubt,  to  assure  t>urselve«, 
by  a  repetition  of  the  observation  or  experiment,  that  no  ernw  has 
been  committed  roncomiug  the  individual  tacts  obson'od ;  and  until  we 
have  assured  ourselves  of  this,  instead  of  varj'ing  fho  circumstances,  wo 
cannot  too  scrupulously  re|M'ai  the  same  experiment  or  ohsor^-ntion 
withput  any  change.  Hut  when  once  this  nRsiiranco  has  been  obtained, 
iho  multiplication  of  instances  which  do  not  exclude  any  more  cir. 
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cumstaiiccs  wduM  be  entirely  uselosa,  wore  it  not  for  the  Fluralitj 
of  Causes. 

It  is  of  impoitance  to  remark,  that  the  pecuUar  modificarion  of  tlie 
Method  of  A^-eemeuL  which,  as  partukiiig  in  some  de^ee  of  the  na- 
ture of  the  Method  of  Diflercnco,  I  have  called  the  Joint  Method  of 
Agrooment  aiid  Diflereuce,  id  not  aifocted  by  the  charBcteriALic  inipcr- 
fectiou  now  pointed  out.  For.  in  llic  joint  method,  it  is  supposed  not 
only  that  the  instances  in  which  a  is,  agree  only  in  containing  A,  but 
also  that  the  instances  in  which  a  is  not,  agree  only  in  not  contain- 
ing A.  Now,  if  this  be  so,  A  must  be  nut  only  the  cause  of  a,  but  the 
only  possible  cause :  for  if  there  were  anotber,  as  for  example  B, 
then  lu  the  instances  in  which  a  is  not,  B  must  have  been  absent  as 
welt  as  A,  and  it  would  not  be  true  that  these  instances  agree  onli/ 
in  not  containing  A.  This,  therefore,  constitutes  an  immense  advan- 
tage of  the  joint  method  over  the  simple  Method  of  AgreemenL  It 
may  seem,  indeed,  that  the  advantage  does  not  belong  so  much  to  the 
joint  method,  as  to  one  of  its  two  premisses  (if  they  may  be  so 
called),  t)ie  negative  premiss.  The  Alelhod  of  Agreement,  when 
applied  to  negative  instances,  or  those  in  which  a  phenomenon  iloea 
not  take  place,  ifl  certainly  irce  &om  the  characteristic  imperfection 
which  anecta  it  in  the  afiirmative  case.  The  negative  premiss,  it 
might  therefore  be  supposed,  could  be  worked  as  a  simple  case  of 
the  Method  of  Agreemeut,  without  requiring  an  aflirmative  premiss  to 
be  joined  with  it.  But  although  this  is  true  in.  principle,  it  is  gen- 
erally altogether  impossible  to  work  the  Method  of  Agreement  by 
negative  instances  without  positive  ones:  it  is  ao  much  more  difB* 
cult  to  exhaust  the  field  of  negation  than  that  of  affirmation.  For 
instance,  let  the  question  be,  what  is  the  cause  of  the  ti'ansparency  of 
bodies  :  with  what  prospect  of  success  could  we  set  ourselves  to 
inquire  directly  in  what  the  multifarious  substances  which  are  not 
transj)urent,  agt'ee  t  But  we  might  hope  much  sooner  to  seize  some 
point  of  resemblance  among  the  comparatively  few  and  definite 
species  of  objects  which  are  transparent ;  and  this  being  attained, 
we  should  quite  naturally  be  put  upon  examining  whether  the  ab- 
sejtce  of  this  one  circumstance  be  not  precisely  the  point  in  which 
all  opaque  substances  will  be  found  to  resemble. 

The  Joint  Method  of  Agreement  and  Difibrenco,  therefore,  or,  afi 
1  have  otiicrwise  called  it,  the  Imlirect  Method  of  Difference  (be- 
cauAe,  like  the  Method  of  Difference  properly  so  called,  it  proceeds  by 
ascertainin);; .  how  and  in  what  the  cases  where  the  phenomenon  is 
present,  differ  from  those  in  which  it  is  absent)  is,  aher  the  direct 
Method  of  Difference,  tlie  most  poxverful  of  the  remaining  instru- 
menls  of  inductive  investigation ;  and  in  the  sciences  which  depend 
on  pure  observation,  wiih  little  or  no  aid  from  experiment,  this 
method,  so  wull  exempUtied  in  the  bcautilul  speculation  on  the  cause 
of  dew,  is  the  primary  resource,  so  far  as  direct  appeals  to  experi- 
ence are  concerned. 

§  3,  We  have  thus  far  treated  Plurality  of  Causes  only  as  a  possible 
supposition,  which,  until  removed,  reiidunj  our  inductions  ujicf^rtain, 
and  have  only  considered  by  what  means,  wliere  llie  plurality  does  not 
really  exist,  we  may  be  enabled  to  disprove  it.  But  wo  must  also  con- 
sider it  OS  a  case  actually  occurring  in  nature,  and  which,  as  often  on 
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rt  does  occur,  oar  raethods  of  induction  ought  to  be  capable  of  ascer- 
taininj^  and  csloblidhinj?.  For  this,  however,  there  is  required  no 
Deculiar  method.  When  an  efTect  is  really  producible,  by  two  or  more 
caujMiit,  the  process  for  deteclinj^  them  lh  iti  no  wny  diflereiil  from  that 
by  wliich  wo  discover  single  caiutos.  They  may  (firsl)  be  discovered 
OS  separate  Bccjucnce*,  by  eeparatc  sets  of  instances.  One  »et  of  ob- 
Eor\'atiDDB  or  nxpcrimcntu  shows  that  the  sun  is  a  cause  of  heat,  another 
that  fi-iction  is  a  oource  of  it.  another  that  percussion,  another  that  eloc- 
tricity,  another  that  chemical  action  is  such  a  source.  Or  (secondly) 
the  plurality  may  come  to  light  in  the  course  of  collating  a  number  of 
instai^cs,  when  we  attempt  to  find  some  circumstance  in  which  tbev 
all  agree,  and  fail  iu  doin^  so.  Wc  Bnd  it  impossible  to  trace,  in  all 
the  cHses  in  which  the  effect  ia  mot  with,  any  common  circumstance. 
Wo  find  that  we  can  eliminate  ali  the  antecedents ;  that  no  one  of  them 
is  present  in  all  the  instances,  no  one  of  them  indispensable  to  the 
effect.  On  closer  scrutinv,  however,  it  appears,  that  thoufrh  no  one  ia 
always  present,  one  or  other  of  several  always  is.  If,  ou  further  anal- 
ysis, wo  can  detect  in  these  any  common  element,  wo  may  be  able  U> 
ascend  frfim  tliero  to  Hoino  one  cause  which  is  the  i-eally  operative  eir- 
cumsiance  in  them  all.  Thus  it  might,  and  pei^aps  will  be.  discoveredu^^H 
that  in  the  productionof  heat  by  friction,  percussion,  chemical  action.  &cjg^^H 
the  uliimute  source  is  one  and  the  same.  But  if  (as  continually  hap- 
pens) we  cannot  take  this  ulterior  step,  the  diflerent  antecedents  must  be 
sot  down  as  distinct  causes,  each  sulHcicnt  of  itself  to  produce  the  ofluct. 
AVe  may  here  close  our  remarks  on  the  Plurality  of  Causes,  and  pro- 
ceed to  the  still  more  peculiar  and  more  complex  ca.se  of  the  IntetTiiis- 
ture  of  Eflects,  and  the  interference  of  causes  with  one  another:  a 
case  constituting  the  principal  part  of  the  complication  and  difficulty  of 
the  study  of  nature ;  and  with  which  the  four  only  possible  motliods 
of  directly  inductive  investigation  by  observation  and  experiment,  are 
for  tho  most  part,  as  will  appear  pi-esently,  quite  unequal  to  cope. 
The  insiitiment  of  Deduction  alonn  is  adequate  to  unravel  the  com- 
plexities pi'oceeding  from  this  source  ;  and  the  four  methods  have  little 
more  in  tlioir  power  than  to  supply  premisses  for  our  deductions. 

§  4.  A  concutrence  of  two  or  more  causes,  not  separately  producing 
each  ibi  own  effect,  but  interfering  with  or  modifving  the  eflecls  of  one 
another,  takes  place,  as  has  already  been  explamed,  in  two  different 
ways.  In  tho  one  case,  wliich  is  exemplified  by  the  joint  operation  nf 
ditfcrcnt  forces  in  mechanics,  the  separate  effect:*  of  all  the  causes  con- 
tinue to  he  produced,  but  aie  corapoiimled  with  one  another,  and  dis- 
appear in  one  total.  In  the  other  case,  illustrated  by  the  case  of  chem- 
ical action,  the  sopamtc  efl'ects  cease  entirelv»  and  are  succeeded  by 
phenomena  altogether  different,  and  governed  by  dtfferenirlaws. 

Of  tho^^e  cases  the  former  is  by  far  tho  more  frequent,  and  this  case 
it  is  wliich,  for  the  mi^wt  part,  eludes  the  grasp  of  our  experimental 
metlittds.  The  other  and  exceptional  case  is  essentially  amenable  to 
them.  When  tho  laws  uf  ihe  original  agents  cease  entirelv,  and  a 
phenomenon  makes  its  appearance,  which,  with  reference  to  tlioM^ 
laws,  is  quite  hcterojjeneous ;  when,  for  example,  two  gaseous  sub 
stances,  hydrogen  and  oxygen,  on  being  bniujht  togeilifir,  tlirow  off 
their  peculiar  properties,  and  produco  the  sutwtance  called  water;  in 
such  cases  tho  new  fad  may  be  Bubjected  x>  experimental  inquiry,  liku 
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any  nthor  phenomunoii ;  and  ihc  elements  which  nn?  suid  to  compose 
it  lany  he  conaidored  as  the  mere  ttg;cnt8  of  ifa  production ;  liio  condi 
tions  on  which  it  dopcnda*  the  fact^  which  maku  up  its  cause, 

Tlio  effects  of  the  now  phonomonon,  the  properties  of  water,  for  tn- 
Btance,  oro  as  etully  fuund  hy  experiment  a»  tho  effects  of  any  other 
cause,  liut  to  discover  the  cutue  of  it,  that  i»,  the  particular  conjune- 
laon  of  agents  from  which  it  results,  is  oi\en  difficult  enough.  In  the 
first  place,  the  origin,  and  actual  pi-oduction  of  the  phenomsnon,  is 
most  frequently  inaccctisible  to  our  observation.  If  wc  could  not  have 
learned  the  composition  of  water  until  wc  found  instances  in  which  it 
wa3  actually  produced  from  oxygon  and  hydro^on,  wc  should  have 
been  forced  to  wait  until  the  casual  thought  struck  some  one  of  pasinng 
an  electric  spark  through  a  mixtui'e  of  the  two  gase^,  or  inserting-  a 
lighted  taper  into  it,  merely  to  try  what  would  happen.  Furthei,  even 
if  we  could  have  ascertained  by  tlie  Method  of  Agreement,  that  oxygen 
and  hydrngon  were  both  pr*!.sent  when  water  is  produced,  no  cxperi- 
racntntion  on  oxygen  and  hydrogen  separately,  no  knowledge  of  their 
laws,  could  have  enabled  uh  dedut-tively  to  inter  that  they  would  pro- 
duce water.     We  rerjuiro  a  specific  experiment  on  the  two  combined. 

Under  these  difficuliies,  we  should  i*enerally  have  been  indebted  foi 
our  knowledge  of  the  causes  of  this  class  of  elfects,  uol  to  any  inquiry 
direcied  ffpecitically  towanls  that  end,  but  either  to  accident,  or  to  tho 
grddual  progress  of  experimentation  on  tho  different  combinations  of 
which  the  producing  agents  are  susceptible;  if  it  were  not  for  a  pe<*".- 
liarity  belonging  to  effects  of  this  description,  that  they  often,  under 
some  particular  combination  of  circumstances,  reproduce  their  causes. 
If  flpater  remits  from  the  juxtaposition  of  hydrogen  and  oxygen  when- 
ivcr  this  cau  be  made  sufficiently  close  and  intimate,  so,  on  the  other 
hand,  if  water  itself  bo  placed  in  certain  oituations,  hydrogen  and  oxy- 
gen are  reproduced  fi-oin  it :  an  abrupt  termination  is  put  to  tlie  new 
laws,  and  the  agents  reappear  Hepanitcly  with  tJieir  own  properties  afl 
at  first.  WTiat  h  railed  rhemical  nnalysis  is  the  proce«s  of  searching 
for  the  causes  of  a  phenomenon  among  its  effects,  or  rather  among  tlio 
effects  produced  by  tho  action  of  some  other  causes  upon  it. 

Lavoisier,  by  heating  mercury  to  a  high  temperature  in  a  close  vessel 
containing  air,  found  that  tho  mercury  increased  in  weight  and  beca.me 
what  wiw  tlieu  called  red  precipirnle.  while  the  air,  on  being  examined 
after  the  experiment,  proved  to  have  lost  weight,  and  to  have  become 
incapable  of  supporting  life  or  combustion.  When  red  precipitate  was 
exposed  to  a  fltill  greater  heat,  it  became  mercury  again,  and  gave  of! 
a  gas  which  did  support  life  and  flame.  Thus  the  agents  which  by 
their  combination  produced  red  precipitate,  namely,  tho  mercury  and 
tho  gjis,  reappear  as  effects  resulting  from  that  precipitate  when  acted 
upcni  by  heat.  So,  if  we  decompose  water  by  mcang  of  iron  filings, 
wc  produce  two  effects,  rust  and  hydrogen  :  now  mat  is  already  kno\vn 
by  experiments  upon  the  component  substances,  to  be  an  effect  of  tho 
union  of  iron  and  oxygen :  tne  iron  we  ourselves  supplied,  but  the 
oxygen  must  have  been  produced  from  tho  water.  The  result  there- 
fore is  ihit  tlie  water  has  disappeared,  and  hydrogen  and  oxygen  have 
appeared  in  its  stead  :  or  in  other  words,  the  original  la^vs  of  these 
gaseous  agents,  which  had  been  suspended  by  the  suporinduction  of 
the  new  laws  called  tho  properties  of  water,  have  again  started  into 
exititcnri*.  and  tho  cinisos  of  water  are  found  among  its  effects. 
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Wliure  iwt.  pLenomcna.  between  tlic  laws  or  pro|)ortu»K  uf  wlu^ 
condulcrcd  iu  tbcmselvea  no  connoxion  can  bo  traced,  arc  tiius  rccipru- 
colly  cause  aDcI  effect,  each  capable  in  ita  turn  of  being  pruduced  ti-um 
the  other,  and  each,  when  it  produces  the  other,  ceasing  it&eir  to  exUl 
(as  water  ia  produced  from  oxygen  and  hydrogen,  and  oxygen  and 
hydrogen  are  reproduced  from  water);  this  causation  of  the  two 
ptiouomona  by  one  luiothur,  each  of  them  being  genei'ated  by  the 
other' 14  defltruclion,  is  properly  transformation.  The  idea  of  chemical 
composition  is  an  idea  of  transformation,  but  of  a  transformation  which 
is  incomplete ;  since  wo  consider  the  oxygen  and  hydrogen  to  bo 
present  m  tlio  water  a«  oxygen  and  hydrogen,  and  capable  of  being 
oiscoTerod  iu  il  if  our  senses  were  sufficioully  keen  :  a  ttuppoftiticin  (for 
il  is  no  more)  grounded  solely  upon  tlie  fact,  that  the  weight  of  the 
water  is  the  sum  of  tlio  separate  weights  of  the  two  ingrcdienlA.  If 
there  had  not  been  tliis  exception  to  the  entire  disappearance,  in  the 
compound,  of  the  laws  of  the  separate  ingredients ;  if  the  combined 
agents  had  not,  in  this  one  particular  of  weight,  presened  their  own 
laws,  and  produced  a  joint  result  equal  to  the  sum  of  their  separate 
results ;  wo  should  never,  probably,  have  had  tlie  itotion  now  implied 
by  the  words  chemical  c^imposiiion:  and,  in  the  fact  of  water  produced 
from  hydrogen  and  oxygen  mul  hydrogen  and  oxygen  produced  from 
water,  as  the  transformation  would  have  been  complete,  we  should, 
have  seen  only  u  Iraiisfommtion.  I 

In  the;:«e  cases,  then,  when  tho  heteropalhic  lefTect  (as  we  called  it  in 
a  former  chapter)  is  but  a  transformation  of  its  cause,  or  in  other 
words,  when  the  effect  and  its  causo  aro  reciprocally  such,  and 
mutually  con%ertible  into  each  other;  the  problem  of  finding  the  cfiuse 
resolves  it&clf  into  the  far  easier  one  of  finding  an  cftcct,  which  is  the 
kind  of  inquiry  that  admits  of  being  prosecuted  by  direct  experiment. 
But  there  aro  other  cases  of  hctcropathic  eSccts  to  which  this  mode  ot 
in%'estigation  is  not  applicable.  Take,  for  instance,  the  heteropathic 
laws  of  mind ;  that  pi>rliun  of  the  phenomena  of  our  mental  nature 
which  are  analogous  to  chemical  rather  titan  to  dynamical  phenomena; 
aa  when  a  complex  passion  is  formed  by  the  coalition  of  several 
elementary  impulses,  or  a  complex  emotion  by  several  simple  pleasures 
or  pains,  of  wluch  it  is  tlic  result,  without  being  tlie  aggregate,  or  in 
any  respect  homogeneous  with  them.  The  product,  in  these  case-s,  is 
gcnoralod  by  its  various  factors  ;  but  tho  factors  cannot  be  reproduced 
from  the  product:  just  as  a  youth  can  grow  into  an  old  man,  but  an 
old  man  cannot  grow  into  a  youth.  We  cannot  ascertain  from  whal 
simple  feelings  any  of  our  complex  states  of  mind  are  genoraJed,  as 
we  atfccrlain  the  ingredients  ot  a  chemical  compound,  by  making  it, 
in  its  turn,  generate  them.  AVe  can  only,  therefore,  discover  thoite 
laws  by  tho  slow  jiroceaa  of  studying  the  simple  feelings  themselvoB, 
and  iipoorlaining  syuthctically,  by  cxijcrimenimg  on  the  various  com- 
binations of  which  they  aro  susceptible,  what  they,  by  their  mutual 
actiou  upon  one  another,  are  capable  of  generating. 

§  5.  It  might  hare  boon  supposed  that  the  other,  and  apparently 
simpler  variety  of  the  mutual  inicrforenco  of  causes,  where  each  caus*) 
continues  to  produce  its  uwn  pntjjor  eficcl  according  lo  the  same  laws 
to  which  it  conforms  in  its  separate  state,  would  have  presented  fewer 
lifficultioa  to  the  inductive  inquirer  than  that  of  whicli  we  have  just 
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finished  the  coiuidcration.  It  presents,  however,  so  far  as  diroct  in- 
duction apart  from  deduction  ia  cooccmed,  infinitely  greater  diiHcul- 
ties.  \Vhou  a  concurrence  of  causes  ^ves  rise  to  a  now  ofl'cct  bcai'ing 
no  relation  to  the  eeparato  effects  of  ihotto  cuuees,  the  resulting  phe- 
nomenon at  IcRnt  stands  forth  undisguised,  inviting  attention  to  ita 
peculiarity,  and  presenting  no  obstacle  to  our  recognizing  ilti  presoncd 
or  absence  among  any  number  of  surrounding  phenomena.  It  admits 
tlierefore  of  being  oof^ily  brought  under  tlio  canons  of  induction,  pro- 
vided instances  can  bo  oblainod  such  aa  those  canons  rec|uire :  and  ibc 
noH-occurreuce  of  such  instances,  or  the  want  of  means  to  produce 
ihem  artificially,  is  tlio  real  and  only  dilficulry  in  such  invesii^ations ; 
a  difficulty  not  logical,  but  in  some  son  physical.  It  is  otherwise  wiib 
cases  of  what,  in  a  preceding  chaptt-r,  has  been  denominated  the 
Composition  of  Causes.  There,  the  efTccts  of  the  separate  causes  do 
not  terminate  and  give  place  to  others,  thereby  ceasing  to  form  any 
part  of  the  phenomenon  to  bo  investigated  ;  ou  the  contrary  lliey  still 
rake  place,  but  are  intermingled  wiih»  and  disguised  by,  the  homoge* 
neous  and  cloacly-allicd  cflocts  of  other  causes.  Tliey  are  no  longer 
a,  b,  c,  d,  e,  existing  side  by  side,  and  continuing  to  be  separately  dis- 
cernible ;  tliey  are  -|-  a,  — a,  \b,  —  b,  lib,  &c.,  some  of  which  cancel 
one  another,  while  many  otlicrs  do  not  appoar  distini^uishably  hut 
merge  in  one  sum :  farming  altogetlier  a  result,  between  which  and 
the  causes  whereby  it  was  produced  there  is  often  an  insurmountable 
difficulty  in  tracing  by  observntion  any  fixed  relation  whatever. 

The  general  idea  of  the  Compoflition  of  Causes  has  been  seen  to  bo, 
that  altliough  two  or  more  laws  interfere  with  one  another,  and  appa- 
rently frtistrate  or  modify  one  another's  operation,  yet  in  rcnlity  al) 
are  fulfilled,  the  cdlloctive  etfect  being  the  exact  sum  total  of  the 
effects  of  the  causea  taken  separately.  A  iamiliar  instance  is  that  of  a 
body  kept  in  equilibrium  by  two  equal  and  contrary  forces.  One  of 
the  forces  if  acting  alone  would  carry  it  so  far  to  the  west,  the  other  if 
actmg  alone  would  carry  it  exactly  as  far  towards  the  cast :  and  the 
reault  is  the  same  as  tf  it  had  been  first  carried  to  the  west  as  far  as 
the  one  force  would  carry  it,  and  then  b;ick  towards  the  east  as  far  as 
the  other  would  carry  it,  that  is,  precisely  the  same  distsnco;  being 
ultimately  left  where  it  was  found  at  first. 

All  laws  of  caui«ation  are  liable  to  bo  in  this  manner  counteracted, 
and  Bcemingty  frustrated,  by  coming  into  conflict  with  other  laws,  the 
separate  result  of  which  ia  ojiposite  to  theirs,  or  more  or  less  incon- 
sistent with  it.  And  hence,  with  almost  every  law,  many  instances  in 
which  it  really  is  entirely  fulfilled,  do  not,  at  first  sight,  appear  to  he 
cases  of  its  operation  at  all.  It  i«  so  in  the  example  just  auducod  :  a 
force,  in  mechanics,  means  neither  more  nor  less  than  a  cause  of 
motion,  y^t  the  sum  of  the  effects  of  two  causes  of  motion  may  bo  rest. 
Again,  a  body  solicited  by  two  forces  in  directions  making  an  angle 
witlj  one  another,  moves  in  the  diagonal ;  and  it  seems  a  paradox  to 
say  that  motion  in  the  diagonal  is  the  sum  of  two  modona  in  two  other 
Lines.  Motion,  however,  is  but  change  of  place,  and  at  every  instant 
the  body  is  in  the  exact  place  it  would  have  been  in  if  the  forces  hod 
acted  during  alternate  instants  instead  of  acting  ir.  the  same  instant; 
(saving  that  if  we  suppose  two  forrcs  to  act  successively  which  are  in 
troth  simultaneous,  we  must  of  course  allow  them  double  the  time.) 
[t  ta  evident,  therefore,  that  each  fiirce  has  had,  during  each  inntiuit. 
Kk 
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all  the  cflcft  vrhich  l>elonge(]  to  it;  and  that  the  raodlfying  iiiflacnce 
wlticli  on©  ol'lwo  concurrent  causes  is  said  to  exerciac  with  rosport  la 
tbe  other,  may  he  consUlf-red  as  exerted  not  over  tlie  action  of  claai 
caiue  itdojf,  but  over  the  elTcct  after  it  is  completed.  For  all  purposefl' 
of  predicririg,  calculating,  or  explaining  ihoir  joint  result,  causeji  which 
compound  ihoir  ofibcts  may  bo  treated  aa  if  tlicy  produced  gimiiltano- 
(lu^iy  each  of  them  its  own  effect,  and  all  these  eSccts  coexiuted  visiblj, 
yinre  tlie  laws  of  causes  are  na  really  fulfilled  when  the  causes  are 
naid  to  be  counteracted  by  opposing  causes,  as  when  they  are  left  to 
tlteir  own  undisturbed  action,  we  must  bo  cautious  not  to  expreso  tbe 
laws  in  such  terms  as  would  render  the  assertion  of  their  being  fulfilled 
in  tlioso  cases  a  contradiction.  If,  for  instance,  it  were  slated  as  a  law 
of  nature  that  a  body  to  which  a  force  is  applied  moves  iu  the  direction 
of  tlie  force,  wilh  a  velocity  proportioned  to  the  force  directly,  and  lo 
its  own  mass  inversely  ;  when  in  point  of  fact  some  bodies  to  which  a 
force  is  applied  do  not  move  at  all,  and  those  which  do  move  arc.  frucn 
die  very  Hrst,  rotoi'ded  by  the  action  of  gravity  and  other  resiaiing 
forces,  and  at  last  stopped  altogether ;  it  is  clear  that  the  genonU  propo- 
eitiun,  ulthough  it  would  be  true  under  a  certain  liypothc^is,  wuuld  not 
express  the  facts  aa  they  actually  occur.  To  accommodate  tlie  exprc«-  j 
tiion  of  tlie  law  to  the  real  phrnnmenii,  wc  must  say,  not  tliat  the  object* 
moves,  but  that  it  tendii  to  move  in  llie  direction  and  wilh  the  velocity 
spccitied.  We  might,  indeed,  guard  our  expreAfiion  in  a  different  mnde, 
by  saying  that  tlie  body  raovea  in  that  manner  unless  prevented,  or  except 
in  so  far  as  prevented  by  some  counteracting  cause.  But  the  body 
does  not  only  move  in  that  manner  unless  counteracted ;  it  t^nUj  lo 
move  in  that  manner  even  when  counteracted  ;  it  still  exerts,  in  the 
original  direction,  the  same  energy  of  mnvement  aa  if  its  first  impnUe 
liad  been  undisturbed,  and  produces,  by  that  energj',  an  exactly  equiva- 
lent quantity  of  effect.  This  is  true  even  when  the  force  leaves  the 
body  as  it  found  it,  in  a  state  of  absolute  rest ;  as  when  we  attempt  lo 
raise  a  body  of  three  tons  weight  with  a  force  equal  to  one  ton.  For 
il',  while  we  are  applying  tliis  force,  the  wind  or  water  or  any  other 
agent  supplies  an  additional  force  just  exceeding  two  tons,  die  bmly 
will  ho  ntised;  thus  proving  that  the  force  we  applied  exerted  its  fiill 
effect,  by  neutnilizing  an  equivalent  portion  of  the  weight  which  it  was 
insufficient  altogether  to  overcome.  And  if,  while  we  are  exerting 
this  force  of  one  ton  upon  the  object  in  a  direction  contrary  to  that  of 
gravity,  it  be  put  into  a  scnlo  and  weighed,  it  will  be  found  to  have  , 
lost  a  ton  of  its  weight,  or,  in  other  words,  to  press  downwards  with! 
a  fiirco  only  equal  to  the  difference  of  the  two  forces. 

Those  facts  are  correctly  indicated  by  the  expi-ossion  tendency.  All 
laws  of  causation,  in  consequence  of  their  liability  to  be  countersctcd, 
require  to  be  stated  in  words  afFirmaiivo  of  lendnncies  only,  and  not  ot 
actual  results.  In  those  sciences  of  causation  which  have  an  accurate 
nomonclaluro,  there  are  special  words  which  signify  a  tendency  to  the 
particular  effect  with  which  the  science  is  conversant ;  thus  prenture/iu 
mechanic*,  is  synonymous  with  tendency  to  motion,  and  forces  are  not 
reasoned  upon  as  causing  actual  motion,  but  aa  exerting  pretjsure.  A 
similar  improvement  in  terminology  would  he  very  siilutary  in  many 
other  branches  of  fccience. 

The  habit  of  neglecting  this  necessary  element  in  the  precise  fx- 
preinon  of  the  laws  of  nature,  has  jrivcn  birth  tn  the  popular  prejudice 


INTERMIXTURE   UP   EITCCTS. 


359 


diat  all  general  truchii  hare  cxcoptians ;  and  much  iinmcnicd  distrust 
ha-3  thuikco  accrued  to  the  cooclu^iuua  of  pbiloaojihy,  when  thoy  have 
been  nubmitted  to  the  judgiaent  uJ'[)flraoD6  who  were  not  philosophers. 
The  rough  generulizations  fluggealed  by  common  obsen'ation  usually 
have  exceptioiia  ;  but  the  principloa  of  scieuce,  or  in  other  wordsf  the 
laws  of  causation,  have  not.  "  What  is  thouji^ht  to  be  an  exception  to 
a  principle,"  (to  <]Uotc  worda  used  on  a  diS'ercnt  occasion,)  "  i»  always 
BOiUti  other  and  disltnct  principle  cutting  into  the  former ;  some  other 
force  which  impinges  against  the  first  force,  and  dedects  it  from  its 
direction.  There  are  not  a  law  and  an  exception  to  that  law,  the  law 
acting  in  ninety-nine  casea  and  tlie  exception  in  one.  There  are  two 
laws,  each  possibly  acting  in  the  whole  hundred  cases,  and  bringing 
about  a  common  eftect  by  their  conjunct  operation.  If  the  force  which, 
beiug  the  less  conspicuous  of  the  two,  is  called  the  ditturhittg  n>rce, 
prevails  sufficiently  over  the  other  force  in  some  one  cqm),  to  constitute 
that  caite  what  ia  commonly  called  an  exception,  the  8urae  difiturbing 
force  probably  acts  as  a  modifying  cau.se  in  many  other  cases  which  no 
one  will  call  exceptions. 

"  Thus  if  it  were  staled  to  be  a  law  of  nature  that  all  heavy  bodies 
fall  lo  the  ground,  it  would  probably  be  said  that  the  resistance  of  the 
atmosphere,  which  prevents  a  balloon  from  falling,  constitutes  the 
balloon  an  exception  to  that  pretended  law  of  nature.  But  the  real 
law  is,  that  all  heavy  bodies  tend  to  fall ;  and  to  this  there  is  no  excep* 
tion,  not  even  the  sun  and  moon  ;  for  even  they,  as  every  astronomer 
knows,  tend  towards  the  earth,  with  a  force  exactly  eaual  to  that  with 
which  the  earth  tends  towards  them.  The  resistance  of  tlie  atmosphere 
might,  in  the  particular  case  of  the  balloon,  &ora  a  misapprehension  of 
what  the  law  of  gravitation  is,  be  said  to  precail  over  the  law ;  but  its 
disturbing  eflfect  is  quite  aa  real  in  every  other  case,  since,  though  it 
does  not  prevent,  it  roturda  the  fall  of  all  bodies  whatever.  The  rule, 
and  the  so-called  exception,  do  not  divide  the  coses  between  (hem ; 
each  of  them  is  a  compreliensivo  rule  extending  to  all  cases.  To  call 
one  of  these  concurrent  principles  an  exceptiou  to  tho  other,  is  super- 
ficial, and  contrary  to  the  coiTCCt  principles  of  nomenclature  and 
arrangement.  An  effect  of  precisely  the  same  kind,  and  arising  from 
tho  same  cause,  ought  not  to  be  placed  in  two  difiercnl  categories. 
merely  aa  there  does  or  does  not  exist  another  causa  preponderating 
over  it.'* 

§  n.  Wo  have  now  to  consider  according  to  what  method  these 
complex  effects,  compounded  of  the  effects  of  many  causes,  are  to  bo 
Btudicd  ;  how  we  aro  cnablcsi  to  trace  each  cflbct  to  the  concurhsnco 
of  causes  in  which  it  originated,  and  ascertain  the  conditions  of  its 
recurrence,  the  circumstances  in  which  it  may  bo  expected  again  lo 
occur.  The  conditions  of  a  phenomenon  which  arises  fnjm  a  com 
position  of  causes,  may  be  investigated  either  deductively  or  ©xpori 
mentally. 

The  case,  it  is  evident,  ia  naturally  suaceptible  of  the  deductive 
mode  of  investigation.  The  law  of  an  effect  of  this  description  is  a 
result  of  the  laws  of  the  separate  causea  on  the  combination  of  which 
it  depends,  and  ii<  therefore  in  itself  capable  of  being  deduced  from 
thorto  laws.  This  i.<  called  the  method  a  priori.  The  other,  or  it 
vottcriori  metho  t    frofesses  to  proceed   according  to  tho  canons  of 
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experimontal  iuquir}*.  Considering  the  whole  aiisemlilage  of  cod* 
cux-reut  causes  which  pruduced  the  phcauinenon,  as  ono  single  cau^e, 
it  attempts  to  ascertain  that  cause  in  the  ordinary  manner,  &y  a  com- 
panson  of  iD&tanccs.  This  second  method  subdivides  itself  into  two 
aifiercnt  varieties.  If  it  merely  collates  iustunces  of  the  efiect,  it  is  a 
method  of  pure  obsonation.  If  it  operates  upon  the  causes,  and  tries 
different  combinations  of  thera  in  hopes  of  ultimately  hilling  tlio 
precise  combination  wliich  will  produce  tbe  given  total  oBbct,  it  is  a 
method  of  experiment. 

In  order  more  completely  to  clear  up  the  nature  of  each  of  these 
three  Toethods,  and  determine  which  of  uicm  dosei^es  the  preference, 
it  will  be  expedient  (conibrmably  to  a  favorite  maxim  of  Lord  Chan- 
cellor Eldon,  (o  which,  tliougli  it  has  oilcn  incurred  philosophical 
ridicule,  a  deeper  philosophy  will  not  refuse  its  sanction),  to  "olotlie 
them  in  circumstances,"  We  shall  select  for  this  purpose  a  case 
which  as  yet  iumishcs  no  very  brilliant  example  of  the  success  of  anj* 
of  tlie  three  methods,  but  which  is  all  the  more  suited  to  illustrate  the 
difficulties  inherent  in  them.  Let  the  subject  of  inquiry'  be,  tbe  condi- 
tions  of  health  and  disease  in  the  human  body  ;  or  (for  greater  simpli* 
city),  the  conditions  of  recovery  from  a  f^ivcn  disease ;  and  in  order 
to  narrow  the  question  still  more,  let  it  be  limited,  in  the  first  instance, 
to  this  one  inquiry :  Is,  or  is  not  some  particular  medicament  (mer- 
cury, fi>r  instance),  a  remedy  for  that  disease. 

Kow,  tlie  deductive  raettiod  would  set  out  from  knon-n  properties 
of  mercury,  and  known  laws  of  the  human  bo<ly,  and  by  reasoning 
from  ihcBO,  would  attempt  to  discover  whether  mercury  will  act  upoq 
the  body  when  in  the  morbid  condition  supposed,  in  such  a  manner  ai 
to  restore  health.  The  cxperimeutaJ  melhod  would  simply  administer 
mercury  in  as  many  cases  as  possible,  noting  the  age,  sex,  tempera' 
ment,  and  other  j>eculiaritieB  oi  bodily  constitution,  the  particular  form 
or  variety  of  the  disease,  the  particular  staple  of  its  pnsqreas,  &c.,  re- 
marking in  which  of  these  cases  it  produced  a  salutary  efTect.  and  witli 
what  circumstances  it  was  on  those  occasions  combined.  The  method 
of  simple  ob8cr>'atinn  would  compare  instances  of  recovery,  to  find 
wliether  llity  agreed  in  having  been  preceded  by  the  administradon  oi 
mercury ;  or  would  compare  instances  of  recovery  witli  instances  o*. 
failure,  to  find  cases  which,  agreeing  in  all  other  respects,  diflercd  only 
in  the  fact  that  mercury  had  been  administered,  or  that  it  had  noL 

§  7.  That  the  last  of  these  three  modes  of  investigation  is  applicable 
to  the  case,  no  ono  has  ever  seriously  contended.  No  conclusions  of 
value,  on  a  subject  of  such  intricacy,  ever  were  obtained  in  that  way. 
The  utmost  that  could  result  would  be  a  \agnc  general  impression  for 
or  against  the  efficacy  of  mercury*,  of  no  rea!  avail  for  guidance  unless 
confirmed  by  one  of  the  other  two  methods.  Not  that  the  resulta, 
(vliich  this  method  strives  to  obtain,  would  not  be  of  the  utmost  possi- 
ble value  if  they  could  bo  obtained.  If  all  the  cases  of  recovery  which 
presented  themselves,  in  an  examination  extending  to  a  great  number 
of  instances,  were  cases  in  which  mercury  had  been  administered,  we 
might  generalize  with  confidence  from  this  experience,  and  should 
have  obtained  a  conclusion  of  real  value.  But  no  such  basis  for  gene- 
ralization can  we,  in  a  case  of  this  description,  hope  to  obtain.  The 
reason  is  that  which  we  have  so  often  spoken  of  as  constituting  the 
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characteristic  impcrfflction  of  Uic  Metboii  of  Agreement;  Plurnlity  of 
Causes.  Supposing  even  that  mercury  docs  tend  to  euro  tbo  iliscuse, 
so  many  other  caiues,  both  natural  and  artificial,  also  tend  to  cure  it, 
chat  thero  are  sure  to  be  abundant  instances  uf  recovery  in  which 
mercury  has  not  been  adniiniatcrcd  :  unless,  indeed,  the  practice  be  to 
administer  it  in  all  cases ;  on  which  supposition  it  will  equally  be 
found  in  the  cases  of  failure. 

Wlien  an  effect  results  from  the  union  of  many  causes,  the  shore 
which  each  has  in  the  determination  of  the  ctfect  cnmiot  in  general  be 
great;  and  the  ©fleet  is  not  likely,  even  in  its  presence  or  absence, 
still  less  in  its  varialionB,  to  fi>llow  very  exactly  ony  one  of  the  causes. 
Recovery  from  a  disease  is  an  event  to  which,  in  every  case,  many  influ- 
ence.s  must  concur.  Mercury -may  be  one  such  influence  ;  but,  &om 
the  rery  fact  that  there  are  many  other  such,  it  will  neccs?.arily  happen 
that  although  mercury  irj  administered,  the  patient,  for  want  of  other 
concurring  influences,  will  often  not  recover,  and  that  ho  often  will 
recover  when  it  ia  nnt  administered,  the  other  favorable  infliieucca 
being  sufficiently  powerful  without  it.  Neither,  therefore,  will  the 
mstanccs  of  recovery  agree  in  the  ndministnition  of  merrury,  nor  will 
the  instances  of  failure  agree  in  the  lUMi-administratiou  of  it.  It  is 
much  if,  by  multiplied  and  accurate  returns  from  hospitals  and  the  Hke, 
ive  can  collect  that  there  are  rather  more  recoveries  and  ralher  fewer 
failures  when  mercury  is  administered  thnii  when  it  is  not ;  a  result  of 
Terj*  secondary  value  even  as  a  guide  to  prncticc,  and  almost  worthless 
as  a  contribution  to  the  theory  of  the  subject. 

4  8.  The  inapplicability  of  the  meihoil  of  simple  observation  to 
ascertain  the  conditions  of  effects  dependent  on  many  concurrifig  causes, 
being  thus  recognized ;  we  slinll  next  incpiirc  whether  any  greater 
benefit  can  l>e  expected  from  the  other  branch  of  llio  u  posteriori 
method,  that  which  proceeds  by  directly  trying  different  combinations 
of  causes,  either  artiticially  produced  or  found  in  nature,  and  taking 
notice  what  is  their  effect :  as,  for  example,  by  actually  trying  the  eftcct 
of  mercury,  in  as  mony  different  circumstances  as  iiossihlc.  This 
method  differs  from  the  one  which  vre  have  just  examined,  in  turning 
our  attention  directly  to  the  causes  or  agents,  instead  of  turning  it  to 
the  effect,  recovery  from  tbo  disease.  And  since,  as  a  general  rule, 
the  effects  of  causes  are  far  more  accessible  to  our  study  than  the  causes 
of  effects,  it  is  natiu^l  to  think  that  this  method  may  be  successful 
although  the  former  must  nocessarilv  fail. 

The  method  now  imder  consideration  is  culled  the  Empirical  Method ; 
and  in  order  to  estimate  it  fairly,  we  must  suppose  it  to  he  completely, 
not  incompletely,  erapiricjil.  We  must-  exclude  frimi  it  everything 
which  partakes  of  the  nature  not  of  on  experimental  but  of  a  deductive 
operation.  If  for  instance  wo  try  expenraents  with  mercury  upon  a 
person  in  health,  in  order  to  ascertain  the  general  laws  of  its  action 
upon  the  human  body,  and  then  reason  fn>m  these  laws  to  determine 
how  it  will  act  upon  jwrsons  affncted  with  a  particular  disease,  this 
may  be  a  reallv  effectual  method,  hut  this  is  deduction.  The  experi- 
mental method  does  not  derive  the  law  of  a  complex  case  from  the 
■impler  laws  which  conspire  tn  produce  it,  hut  makes  its  experimeuta 
directly  upon  the  complex  case.  Wo  must  make  entire  abstraction  of 
\W  knowledge  of  the  simpler  tendi'ncics,  the  modi  oprrnndi  of  mercury 
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in  detail ;  om  expcrimeiitation  zuust  aim  at  obtaining  a  direct  azanret 
to  ihe  gpocific  queaiion,  Doea  or  does  not  mercury  tend  to  cure  the 
parti  c  ul  iiv  d  i  Miase  t 

Let  us  sec,  therefore,  how  far  this  case  admits  of  the  obaerrance  ol 
tbo6o  rules  of  cxpcriraentation,  which  it  is  found  necessary  to  obsenre 
in  other  cases.     When  we  devise  an  experiment  to  oscerlaiu  the  effect 
of  a  given  agent,  there  are  certain  precauiionit  whicli  we  neTer,  if  we 
can  holp  it,  omit.     In  the  6rst  place,  wo  introduce  the  agent  into  the 
midttt  Hi  a  Rct  of  circumfltaiice?i  which  we  have  exactl)*  aficerlaincd.     It 
needs  hardly  bo  remarked  how  for  this  condition  is  from  bein^  realized  , 
in  any  case  connected  with  the  phenomena  of  life;  how  far  we  ar«' 
from  knowing  what  are  all  the  circumstances  which  preexist  in  ony-^ 
LUfttance  iu  which  mercury  is  administered  to  a  living  being.     Xhia 
difficulty,  however,  though  insuperable  in  motil  cases,  may  not  be  m> 
in  all ;  there  are  sometimes  (though  I  should  think  never  in  pbjsiology) 
concurrences  of  many  causes,  in  which  we  yet  know  accurately  what 
the  causes  are.     But  when  we  have  got  clear  of  this  obstacle  we  en- 
counter another  still  more  serious.     I'd  other  cases,  when  we  intend  to 
try  an  exjicrimcnt,  wc  do  not  reckon  it  enough  that  there  bo  no  cir- 
cumstance in  the  ca.*4e,  the  preseuco  of  which  is  unknown  to  us.     Wc 
require  also  that  none  of  the  circumstances  which  wc  do  know  of,  shall 
have  effects  susceptible  of  being  confounded  ■with  those  of  the  agent 
whose  prfipurties  we  wish  to  study-     We  lake  the  utmoei  pains  to 
exclude  all  causes  capable  of  composition  with  the  given  cause;  or  i|J 
forced  to  lot  in  any  such  causes,  wc  take  core  to  make  them  such,  tha 
wu  con  compute  and  allow  for  their  influence,  so  that  the  effect  of  thai 
given  cause  may,  ai^er  the  subduction  of  those  other  effects,  be  appa-i 
rent  as  a  residtud  pbenonaenon. 

These  precautions  aie  inapplicable  to  such  cases  ns  we  are  now  coa-  ^ 
sidcring.    The  imrrcurj'  of  our  experiment  bt^ing  tried  with  an  unknowi 
multitude  (or  even  lot  it  be  a  known  multitude)  of  other  influcncingj 
circumstaitcos.  the  mere  fact  <if  tlieir  being  influencing  circumstancei 
implies  that  they  disguise  the  offbct  o4'  the  mercury,  and  preclude  ui 
from  knowing  whether  it  has  any  effect  or  na    Unless  we  already  knev 
what  and  how  much  is  owing  to  every  other  circumntnnce  (that  is,,  ur 
less  we  suppose  the  very  problem  solved  which  we  are  considering  thi 
means  of  solving),  wo  cannot  tell  that  those  other  circumstances  may  ' 
uot  have  produced  the  whole  of  the  effect,  independently  or  even  in 
spite  of  the  mercury.     Tlie  Method  of  Difference,  in  l!ie  ordinary  mode 
of  its  use,  namely,  by  comi>aring  the  state  of  things  following  the  ex- 
periment with  the  state  which  preceded  it,  w  thus,  in  the  case  of  inter- 
mixture of  effV'cts,  entirely  unavailing;  because  oilier  causes  than  thai 
whoBO  efl'ecl  we  are  seeking  to  detormine,  have  been  operating  durini 
the  transition.     As  for  the  other  nK»de  of  employing  die  Method 
Diffcronro,  nomoly,  by  comparing,  not  tlic  same  case  at  two  different 
periods,  but  different  cases,  this  in  tlie  present  instance  is  quite  chi- 
merical.    In  phenomena  so  complicated  it  is  (|ue5tioDablc  iftwoca^es 
similar  in  all  respects  but  one  e>er  occurred  ;  and  were  they  to  occur, 
we  could  not  possibly  know  that  they  were  so  exactly  similar. 

Anything  like  a  scientific  use  of  the  method  of  experiment,  in  these 
complicated  cases,  is  therefore  out  of  the  question.  Wo  can  in  the 
most  favorable  cases  only  discover,  by  a  succession  of  trials,  that  a  cer- 
tain cause  is  tcry  often  followed  by  a  certain  effect,     For,  id  one  ol 
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llicbe  coiijuricL  effticU,  the  poiliuii  wliicb  in  doiermiric^  by  any  one  oi 
ihe  influencing  agenu,  is  goiicrally,  a^  we  before  remutkeu,  but  dinall; 
and  if  muse  be  a  more  poteut  cuu^o  than  m:m,  if  even  tlic  tenilcacy 
which  it  reuUy  exerts  is  uui  thwuitOLl  by  oihar  tunduucics  in  nearly  as 
many  eutfett  us  it  ia  riiltiUed. 

If  au  little  can  be  done  by  the  experimental  method  to  detennino  the 
conditiunti  of  an  eRect  of  many  combined  cause.-*,  in  the  ca«o  of  medical 
science,  rttill  less  is  this  method  applica))lo  to  a  ctusa  of  pheuumeua 
mora  cumulicated  than  even  tJiuao  of  phy:iiulugy,  the  phenomena  uf 
politics  and  history.  Tliure,  Plurality  of  Causes  exists  iu  almost  bound- 
less excess,  and  ibo  effects  arc,  for  the  most  part,  inoxtrieubly  inter- 
woven with  one  another.  To  add  to  the  embamusment,  moAt  of  the 
intjuiries  in  political  science  relate  to  the  production  of  eflbcts  of  a 
most  comprehensive  description,  such  as  the  public  wealth,  public 
BBCuriiy,  public  murality.  und  the  tike :  results  liable  to  be  affected 
directly  or  indirectly  either  in  /ilu4  or  in  miftus  by  nearly  every  fuct 
which  exists,  or  event  which  occurs,  in  human  society.  The  vulgar 
Botiou,  that  the  safe  methods  on  political  subjects  are  those  of  Baconian 
induction,  that  the  true  guide  is  not  general  reasoning  but  specific 
experience,  will  one  day  be  quoted  as  among  the  most  unequivocal 
marks  of  a  low  state  of  the  speculative  faculties  in  any  age  in  which  it 
is  accredited.  What  can  bo  more  ludicrous  ihau  the  sort  of  parodies 
on  experimental  reasoning  which  one  is  accustomed  to  meet  with,  not 
in  popular  discussion  only,  but  in  grave  treatises  when  the  affairs  of 
notions  are  iho  ihomc.  "How,"  it  is  asked,  "can  an  institution  bo 
bad,  when  the  country  has  prospered  under  it  ?"  *'  How  can  such  or 
such  'louses  have  contributed  to  the  prosperity  of  one  country,  when 
another  has  prospered  without  thomi"  Whotavor  makes  use  of  an 
argument  of  this  Kind,  not  intending  to  deceive,  should  be  sent  back 
tu  learn  the  elements  of  some  one  oT  the  more  easy  physical  sciences. 
Such  rcasoncrs  ignore  the  fact  of  Plurality  of  Causes  in  the  very  case 
which  affords  the  most  signal  example  of  it.  So  little  could  be  con- 
eluded^  iu  such  a  case,  from  any  possible  collation  of  individual  instances, 
chat  even  the  impossibility,  in  social  phenomena,  of  making  artificial 
experiments,  a  circumstance  otherwise  so  prejudicial  to  directly  induc- 
tive inquiry,  hardly  affords,  in  this  case,  additional  reason  of  regret. 
Por  even  if  we  could  try  experiments  upon  a  nation,  or  upon  the 
human  race,  with  as  little  sci^ple  as  M.  Majendle  tries  them  upon  dogs 
or  rabbits,  we  should  never  succeed  in  making  two  instances  identical 
in  every  respect  except  the  presence  or  absence  of  some  one  definite 
circumstance.  The  nearest  approach  to  an  experiment,  in  the  philo- 
Bophical  sense,  which  takes  place  in  politics,  is  the  introduction  of  a 
new  operative  element  into  national  affairs  by  some  special  and  assign- 
able measure  of  govenimont,  such  as  the  enactment  or  repeal  of  a 
particular  law.  But,  where  there  are  so  many  influences  at  work,  it 
requires  some  time  for  the  influence  of  any  new  cause  upon  national 
phenoraeua  to  become  apparent ;  and  as  the  causes  operating  in  8o 
extensive  a  sphere  are  not  only  infinitely  numerous,  but  in  a  state  ot 
perpetual  alteration,  it  is  always  certain  timt  before  the  effect  of  a  new 
cause  becomes  conspicuous  enougli  to  bo  a  subject  of  induciioa,  so 
many  of  the  other  influencing  circumstances  Till  have  changed  as  to 
vitiate  Oio  experiment. 

Two,  tJiorofore.  of  the  three  possible  methods  for  the  study  of  pha 
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nomonft  resulting  from  tlio  compoitiiion  of  roany  causes,  being  from  the 
very  nature  of  the  case,  inefficient  and  illusory ;  llier©  remains  only 
the  tliird — that  which  considers  the  causes  separately,  and  compwtc^ 
the  cftbct  from  the  balance  of  the  different  tondencica  which  prtKluc*" 
it :  in  short,  the  deductive,  or  u  prwri  method.  The  more  pordcular 
cotufi deration  of  this  intellectual  process  requires  a  chapter  to  itselll 


CHAPTER  XI. 


OF  THE  DEDUCTIVE  METHOD. 


\  1.  TuF  mode  of  investigation  which,  from  the  proved  inapplicability 
K.t  direct  methods  of  observation  and  experiment,  remains  to  us  as  ihb 
main  source  of  the  knowledge  wo  possess,  or  can  acquire^  respecting 
(he  conditions,  an<I  laws  of  recurrence,  of  the  more  complex  phenom- 
ena, is  called  in  its  most  general  expression,  the  Deductive  Aleihod; 
and  consists  of  three  operations :  the  lirst,  one  of  direct  indtictinii ;  the 
second,  of  ratiocination  ;  ajid  the  third,  of  veritication. 

I  call  the  iirst  step  in  the  process  an  inductive  operation,  becauM 
there  must  be  a  direct  induction  as  the  basis  of  the  whole ;  although 
in  many  particular  investigations  the  place  of  the  induction  may  bo 
Bttpplied  by  a  pnor  deduction  ;  but  the  premisses  of  this  prior  deduc- 
tion must  have  been  derived  from  induction. 

The  problem  of  the  Deductive  Woihod  is,  to  find  the  law  of  an  elfoct 
from  the  laws  of  the  different  tendencies  of  which  it  is  the  joint  result. 
The  first  requisite,  therefore,  is  to  know  the  laws  of  those  tendencies; 
the  law  of  each  of  the  concurrent  causes :  and  tliis  supposes  a  previous 
process  of  observation  or  experiment  upon  each  cause  separately  ;  or 
else  R  previous  deduction^  which  also  naust  depend  for  its  ultimate 
premisses  upon  ol}sorvation  or  experiment.  Thus,  if  the  subjoct  be 
social,  or  historical  phenomena,  the  premisses  of  tiie  Deductive  Method 
must  he  the  laws  of  the  causes  which  determine  that  class  of  phenom- 
ena ;  and  those  causes  are  human  actions,  together  witli  the  genera\ 
outwai-d  circumstances  under  the  dominion  of  which  rauukind  are 
placed,  and  which  constitute  man's  position  in  this  world.  The  De- 
ductive Method,  applied  to  social  plienomcna,  must  bccfin,  therefore 
by  investigating,  or  must  suppose  to  have  been  already  invesiigatcd, 
the  taws  of  human  action,  and  those  properties  of  outward  things  by 
which  the  actions  of  human  beings  in  society  are  determined.  Some 
of  those  general  truths  will  naturally  be  obtained  by  obsen'ation  and 
experiment,  others  by  deduction :  the  more  complex  laws  of  human 
action,  for  example,  may  bo  deduced  from  the  simpler  ones ;  but  the 
simple  or  elementary  laws  will  always,  and  necessarily  have  been  ob- 
tained by  a  directly  inductive  process. 

To  ascertain,  then,  the  laws  of  each  separate  cause  which  takes  a 
share  in  producing  the  effect,  is  the  first  desideratum  of  the  Deductive 
Method.  To  know  what  tlie  causes  are,  which  must  be  subjected  tc 
this  process  of  study,  may  or  may  not  bo  difficult.  In  the  case  last 
mentioned,  this  first  condition  is  of  easy  fulfilment.  That  social  pho 
Doraona  depended  uoin  the  act^  and  mental  improasions  vi  human 
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beings,  never  couM  have  been  a  matTor  of  ntiy  rloiiHt,  !i<-»>vovor  tnipoi^ 
feclly  it  may  have  boon  kno^vn  oitlior  l>y  whni  lawn  ihost*  impivMiona 
and  actions  are  governed,  or  to  what  bocUiI  conite<pieiircH  ilunr  I«w« 
naturally  lead.  Neither,  again,  after  pltytiical  acienco  had  nttainrd  ii 
certain  development,  could  thore  bo  any  real  doubt  where  to  look  ftji 
the  laws  on  which  the  pliononiena  of  Hie  depnnd,  since  they  irtiiHt  bo 
the  incchanical  and  chemical  lawft  of  tlie  solid  imd  lluid  nulwtniieoa 
omposinjT  the  organized  body  and  tho  medium  in  wliirb  it  ttubsititB, 
(ogcther  witli  the  peculiar  vital  lawa  of  the  diflertmt  tuiKues  eniMtitnting 
the  organic  structure.  In  other  cases,  really  far  more  nimplu  than 
these,  It  n'aa  much  less  obvious  in  what  quarlor  tlio  cauM^tt  wi*re  to  bo 
looked  for:  as  in  the  great  case  of  the  ccloslial  phenomenii.  Until, 
by  combining  the  laws  of  certain  cauaes,  it  waa  fottnd  that  thuHo  lawn 
explained  all  the  facts  which  experience  had  proved  concorninv  llio 
heavenly  mocionji,  and  led  to  predictions  which  it  always  vonfied* 
mankind  never  knew  that  those  were  the  caiuot.  But  whether  wo 
are  able  to  put  the  question  before  or  not  until  after  wo  have  iienomo 
capable  oC  answering  it,  in  eitiier  case  it  muiit  be  nmiwerod  ;  the  laws 
of  tho  different  caiutcs  rauat  bo  ascertained,  before  we  can  proceed  u> 
deduce  from  them  tho  conditions  of  tho  ofTect. 

The  mode  of  ascertaining  these  laws  neither  i«,  nor  can  bo,  any 
ither  than  the  iburfold  method  of  experimental  inquiry,  aU'eady  dis- 
cussed. A  few  remarks  on  the  application  of  that  method  to  cuavi  of 
the  Compositi6n  of  Causes,  are  all  that  is  requisite. 

It  is  obvioua  that  we  cannot  expect  to  find  tho  law  of  a  tendency, 
by  an  induction  from  cases  in  which  the  tendency  is  coiinlmirtod. 
The  laivB  of  motion  cotdd  never  have  been  brought  to  light  from  tho 
observation  of  bodies  kept  at  rest  by  the  efjuiltbrium  uf  opponng 
(brces.  Even  where  the  tendency  is  not,  in  the  ordinary  tense  of  iho 
word,  counteracted,  but  only  modified,  by  having  its  oflcctii  compounded 
with  the  effects  ansing  from  nomc  other  tendency  or  letidenciea,  wo 
axe  Btill  in  an  uniarorable  position  for  tracing  by  meana  of  such  casoa, 
the  lavr  of  the  tendency  itaelt  It  would  have  been  difHcult  to  di»- 
cover  the  law  that  every  body  in  motimi  tentU  to  continun  moving  in  s 
straight  line,  by  an  induction  from  instanccn  in  which  tho  motion  la 
deflected  into  a  curve,  by  being  c4>mpouDded  with  tlie  effect  uf  no 
accelerating  force.  NoCwitb«taniling  tlie  rewiiiroea  alTorderl  in  tfaU 
detfcripdon  of  caaoa  by  the  Method  of  Concrmitant  VuriaiWivi,  tb# 
principlaf  oi  «  ^adicacNui  expcnmentatiarn  prescnba  tbu  tho  tair  ttf  enrb 
of  cbe  ttmdmmemn  ahmi!d  be  atadie^i  if  ^OHibt*,  in  cawi  in  whicii  that 
temdeoey  opentaa  alooe,  or  in  conbiaatiOD  wiUi  no  ft|{OTidM  but  ihrM« 
ct  wind  ifae  effect  can,  tcom  pwwom  l(aowl«dg«,  h»  eoIcuUiiiwl  «#id 
allowed  fcr. 

Aooordmgly,  m  the  caaeg,  oalttplMlr  tcry  nanmntus  uh4  fmfHrrt»ffi. 
in  wUdi  tko  raiiaw  do  Aoc  tamr  diMMehraa  to  tm  «^;  lA 

obaerved  mrt,  iheaie  if  tmuk  StkuUf  i*  ]»y'mt(  Aff^  ii« 

c«UMiiqr^  die  ipdnelfara  ttmwj^mwn  metmmmn  to  tmpi  yv 

fknamtmt  k  baisf^  hup umHiIi  to  tttmnu  0m  /i  "* 

wtacb  I  vMmtt  ■<  !jf  ci^i  uaa  wtt  orfnig#d  hf»4j,  wMv^  •  .     .'If* 

I  wUA  kktm  odjoet  to  immn^^MU*  - 
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And  for  ibis  reason  I  am  not  (|uito  prepared  tii  agree  with  M.  Cod 
lu  deeming  iho  science  of  wiciety  and  government  intri Helically  a 
difiicuh  fitudy  than  tlio  science  ol'  organic  and  animal  life,  i  vw 
but  incline  lo  the  opininnf  that  physiulugy  in  vmbarmascd  by  gi 
nntiiral  ditiiruUics,  and  \s  probably  suscepliblo  of  a  less  degree  o( 
ultimate  perfection,  than  the  social  science;  inasmuch  as  it  is  possible 
tn  study  tJie  laws  of  one  tnau's  mind  and  actions  apart  from  other  men, 
much  less  im|M;rfectly  than  we  can  etudy  the  laws  of  one  organ  or 
Cissue  of  tlie  human  body  apart  &om  the  other  organs  or  tissues. 

It  is  profoundly  remarked  by  M.  Cumte,  that  palliologicul  facts,  or^ 
lo  speidc  in  common  lanE^uage,  disca&cs  In  their  diffVrent  forms  audi 
degrees,  aflbrd  in  ttio  case  of  physiological  investigation  the  nearesii 
i^quivalcnt  to  cxpeiimentation  properly  so  called ;  inasmuch  as  they 
oiieu  exhibit  to  us  a  detiiuto  disturbance  in  some  one  organ  or  organic 
function,  the  remaining  organs  and  functions  being,  in  the  first  instance 
at  least,  unuffected.  it  is  true  thai  from  the  perpetual  actions  and 
reactions  which  arc  going  on  among  alt  Oic  parts  of  the  organic 
economy,  thero  can  be  no  prolonged  disturbance  in  any  one  luncti<mj 
without  uhimntely  involving  many  of  tlio  others ;  and  when  once  it  hall 
done  so,  the  experiment  for  the  most  part  loses  its  scientific  value.  All 
depends  upon  obsen-ing  the  early  stages  of  the  derangement ;  which, 
unfurl  unately,  are  of  necessity  the  least  marked,  if,  however,  the 
organs  and  functions  niH  disttirbed  in  I  he  6rst  instance,  become  oilccted 
in  a  fixed  onler  of  succejjsion,  somu  light  is  thereby  thfown  upon  the 
action  which  one  orgim  exercises  over  another;  and  we  occasionallv 
ohtain  a  series  of  effects,  which  we  can  refer  with  some  confidence  to 
the  original  local  derangement ;  but  fur  this  it  is  necessary  that  wo 
should  know  that  the  original  dei*angement  was  local.  If  it  was  what 
is  termed  constitutional,  that  is,  if  we  do  not  know  in  what  part  of  the 
animal  economy  it  took  its  rise,  or  the  precise  nature  of  tlie  disiurlmnco 
which  look  place  in  that  part,  we  are  unable  lo  determine  which  of  the 
various  derangements  was  cause  and  which  effect;  which  of  ihcm 
were  produced  by  one  another,  and  which  by  the  direct,  though 
perhaps  tardy,  action  of  the  original  cause. 

licsides  natural  pathological  facts,  we  can  produce  patliological  facta 
aitificially ;  we  can  try  experiments,  even  in  the  popular  sense  of  the 
term,  by  subjecting  the  liviug  being  to  some  external  agent,  such  as 
the  mercury  of  our  former  example.  As  this  experimentation  is  not 
intended  to  obtain  a  direct  solution  of  any  practical  question,  but  to 
discover  general  laws,  from  which  afterwards  the  conditions  of  any 
particular  effect  may  be  obtained  by  deduction  ;  the  hest  cases  to  select 
are  those  of  ivhich  the  circumstances  can  be  best  ascertained :  and 
such  are  generally  not  those  in  which  tJiero  is  any  practical  object  in 
view.  The  experiments  are  best  tried,  not  in  a  state  of  disease,  which 
is  essentially  a  cliangcablo  state,  but  in  tlie  condition  of  hcaltli,  com 
paratively  a  fixed  state.  In  the  one,  unusual  agencies  are  at  work, 
the  results  of  which  wo  have  no  means  of  predicting;  in  the  other, 
the  course  of  tlio  accustomed  physiological  phenomena  would,  it  may 
generally  he  presumed,  remain  undisturbed,  were  it  not  tor  the  dis- 
turbing cause  which  we  introduce. 

Such,  «nth  the  occasional  aid  of  the  method  of  Concomitant  Varia- 
tions  (the  laUcr  not  less  encumbered  than  the  more  elementary 
inethods,  by  the  peculiar  difficuldca  of  the  subjocl),  are  our  indue* 
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tJvo  resources  for  ascertaining  the  laws  ot'tbe  causes  conftidored  sepa- 
ralrly,  when  wo  have  it  not  in  our  power  to  make  trial  of  ihom  in  a 
utate  of  actual  separation.  Tho  insumcicncy  of  thc»e  resources  is  mi 
glaring  that  no  one  con  be  nurprised  at  the  backward  stale  of  the 
science  of  phydiology ;  in  which  indeed  our  knowledge  of  causicu  is  so 
imperfect,  that  we  can  neither  explain,  nor  could,  without  specific 
experience,  have  predicted  many  of  the  facts  which  are  certified  to  ua 
by  the  most  ordinary  olwervation.  Fortunately,  we  are  mudi  belter 
informed  as  to  the  empirical  law8  of  the  phenomena,  lliat  is,  the 
unifonnitios  respecting  which  we  cannot  yec  decide  whether  they  arc 
cases  of  cauaauon  or  more  results  of  it.  Not  only  has  iho  order  in 
which  the  facts  of  organization  and  life  successively  manifest  them 
selves,  fi*om  the  tirst  germ  of  existence  to  death,  been  found  to  be  uni- 
form, and  very  accurately  ascertainable;  but,  moreover,  by  a  j^reat 
application  of  the  Methrid  of  Concomitant  Variations  to  tho  entire 
facts  of  coraparalivB  anatomy  and   physiologj*,  the  conditions  of  or- 

fanic  structure  corrcspon<Iinj5  to  each  class  of  functions  have  been 
eiermincd  with  conaiderablo  precision.*  Whether  these  organic 
conditions  arc  tho  whole  <»f  tho  conditions,  and  whether  they  be  con- 
ditions at  all,  or  mere  collateral  effects  of  some  common  cause,  we  arc 
quite  ignorant :  nor  are  wo  over  likely  to  know,  unless  wo  could  con- 
struct an  organized  body,  and  try  whether  it  would  live. 

Under  such  dlsadvantaj^s  do  we,  in  cases  of  this  description,  at 
tempt  the  initial,  or  inductive  stop,  in  tho  appHcatiou  of  tho  Deductive 
Metliod  to  complex  phenomena.  But  such,  fortunately,  is  not  the 
rommon  case.  In  general,  the  laws  of  the  causes  on  which  tho  effect 
depends  may  be  obtained  by  on  induction  from  comparatively  simple 
instances,  or,  at  the  worst,  by  deduction  from  tho  laws  of  simpler 
causes  so  obtained.  By  simple  instances  are  meant,  of  course,  those 
in  wliich  the  action  of  each  cause  was  not  intermixed  or  interfered 
mth,  or  not  to  any  great  extent,  by  other  causes  whose  laws  were 
unknown.  And  only  when  llie  induction  which  furnished  tho  preiA- 
iases  to  the  Deductive  Method  rested  upon  such  instances,  has  the 
application  of  such  a  method  to  tho  ascertainment  of  the  laws  of  a 
complex  eHect,  been  attended  with  brilliant  results. 

§  2.  When  the  laws  of  the  causes  have  been  ascertained,  and  the 
first  stage  of  the  gniat  logical  operation  now  under  discussion  solis- 
faclnrily  accomplished,  the  second  jjort  follows;  that  of  determining, 
from  the  laws  of  tho  causes,  what  enect  any  given  combination  of  those 
causes  will  produce.  This  is  a  process  of  calculation,  in  the  wider 
sense  of  the  term  ;  and  veiy  often  involves  procesKOS  of  calculation  in 
tho  narrowest  sense.  It  is  a  ratiocination ;  and  when  our  knowledge 
of  the  causes  is  so  perfect,  as  to  extend  to  the  exact  numerical  laws 
which  they  observe  in  producing  their  effects,  the  ratiocination  may 
reckon  among  its  proralsses  the  theorems  of  the  science  of  number,  lu 
the  whole  immense  extent  of  that  science.  Not  only  are  tho  higheal 
truths  of  mathematics  often  required  to  enable  ua  to  comjiute  an  effect, 
the  numerical  law  of  which  we  already  know  ;  but,  even  by  the  aid 
of  those  highest  truths,  wo  can  ^o  but  a  liltlo  way.  In  so  simple  a 
case  as  the  celebrated  problem  of  three  bodies  gravitating  towards  out 

*  Thi«  great  philoxophical  operation  hu  be«n  ftdmlrably  chonctoilted  In  Ibe  llurd  vol 
nme  nf  M.  Cointc's  tnily  oncyelopedlcftl  work. 


WDUCTfOW. 

aiitiilicr,  with  a  force  directly  as  tlieir  mass  ami  inversely  as  the  stjuai  e 
of  the  distance,  all  the  resources  of  i)ie  calculus  have  not  hitherto 
sufficed  to  obtain  onytliin^  raora  than  an  approximate!  general  uoluiion. 
In  a  case  a  litdo  more  complex,  but  still  one  of  the  Bimplest  which 
oriso  in  practice,  that  of  tlio  motion  of  a  projectile,  the  causes  whicls 
aHect  the  velocity  and  ran;^  (for  example)  of  a  cannon-ball  may  be  all 
known  and  estimated  ;  ibo  force  of  the  gunpowder,  the  angle  of  clevis 
tion,  the  density  of.xhe  air,  the  strength  and  direction  of  the  sound  | 
but  it  is  one  of  tho  meet  difficult  of  all  matlicmaiical  problems  to 
combine  all  these,  so  as  to  determine  tlie  eflect  resulting  &om  their 
collective  action. 

Besides  tho  theorems  of  number,  those  of  geometry  also  come  in  oa 
premisses,  where  the  effects  take  place  in  space,  and  involve  motion 
and  extension,  as  in  mechanics,  optics,  acoustics,  astronomy.  But 
when  the  complication  increases,  and  the  effects  are  under  tho  influ- 
ence of  so  many  and  sutrh  shifting  causes  as  to  give  no  room  either  for 
fixed  numbers,  or  for  straight  lines  and  regular  ciines,  aa  in  tho  cas« 
of  physiological,  to  say  nothing  of  mental  and  social  phenomena,  the 
laws  of  number  and  extension  are  applicable,  if  at  all,  only  on  that 
largo  scale  on  which  precision  of  details  becomes  unimportant ;  and 
although  tliese  laws  play  a  conspicuous  part  in  the  most  striking 
examples  of  the  investigation  of  nature  by  the  Deductive  Method,  as 
for  example  in  the  Newtonian  theory  of  the  celestial  motions,  ihey  are 
by  no  means  an  indispensable  part  of  every  such  proc^tss.  AW  tliat  is 
ossential  in  it  is  the  ratiocination  from  a  general  law  to  a  paiticular 
case,  that  is,  the  determination,  by  means  of  the  particular  circum- 
filances  of  that  case,  what  result  U  required  in  that  instance  to  fulfill  the 
law.  Thus,  in  the  Torricellian  experiment,  if  the  fiict  that  air  hat 
weight  had  been  previously  known,  it  would  have  beeu  easy,  without 
any  numerical  data,  to  deduce  from  the  general  law  of  equilibrium, 
that  the  mercury  would  stand  in  tho  tube  at  such  a  height  that  tlie 
column  of  mercury  would  exactly  balance  a  column  of  the  atmosphere 
of  equal  diameter;  because  othor^visc,  equilibrium  would  not  exist. 

By  such  ratiocinations  from  the  separate  laws  of  the  causes,  we  may, 
to  a  certain  extent,  succeed  in  answering  either  <»f  the  followingtjues- 
tions:  Given  a  ccrtoin  combination  of  causes,  what  effect  will  follow  t 
and.  What  combination  of  causes,  if  it  existed,  would  produce  a  given 
eifect?  In  the  one  case,  we  determine  the  effect  to  be  expected  in 
any  complex  circumstances  of  which  the  different  elements  are  known: 
in  the  other  case  %vc  Icam.  according  to  what  law — under  what  ante- 
cedent conditions — a  given  complex  effect  will  recur. 

§  3.  But  (it  may  hero  be  asked)  are  not  tho  same  arguments  by 
which  the  methods  of  direct  observation  and  experiment  were  set 
aside  as  illusory  when  applied  to  the  laws  of  complex  phenomena, 
applicable  with  equal  force  against  the  Method  of  Deduction  ?  When 
in  every  single  instance  a  multitude,  oflen  an  unknown  multitude,  of 
agencies,  are  clafthini;  ond  combining,  what  security  have  we  that  in 
our  computation  a  priori  wo  have  taken  all  these  into  our  reckoning  1 
How  many  must  we  not  generally  be  ignorant  of?  Among  those 
which  wo  know,  how  probable  that  some  have  been  overlooked ;  and 
even  were  all  included,  how  vain  the  pretence  of  summing  np  the 
effects  of  many  causes,  unless  wo  know  accurately  iIia  numerlral  law 
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ot  cacli, — a  cuudition  ui  most  cnscs  nut  to  bo  fulfilled;  aud  eveo  when 
tiUiilled,  to  mako  the  calculation  tmnsconda,  ia  way  but  very  Himplo 
cases,  the  utmost  power  of  mathematical  ecicnce  with  its  motit  moUvrn 
improvementa. 

These  ohjectiona  truly  have  much  woigbt*  and  would  be  oltugoth^t 
unanswerable,  if  there  were  no  lest  by  which,  when  we  employ  the 
Deductive  Method,  we  might  judge  whotlier  an  error  of  ouy  uf  tho 
above  descriptions  had  been  committed  or  no.  Such  a  test,  however, 
there  is:  and  lis  application  (brms,  under  the  narao  of  Vorificaiion, 
tho  third  essential  component  part  of  t>io  Deductive  Moiliod;  w!ihuut 
whicli  all  the  rosulu  it  can  give  have  little  otlicr  value  than  that  of 
guess-work.  To  warrant  reliance  upon  tho  general  conclusions  arrived 
at  by  deduction,  these  conclusions  must  bo  found,  on  a  careful  com- 
parison, to  accord  with  the  results  of  direct  observation  wherever  it 
can  be  had.  If,  when  wo  have  oxperionco  to  compare  with  them,  thiti 
experience  confirms  them,  wo  may  safely  trust  to  them  in  other  coses 
of  which  our  specific  experience  is  yet  lu  come.  But  if  our  deduciioua 
have  led  to  the  conclusion  that  from  a  particular  combination  of  cauftus 
u  given  effect  would  result,  then  in  qU  kno^vn  cases  where  that  euiubi- 
nation  can  be  shown  to  have  existed,  and  where  tho  effect  has  nut 
followed,  we  must  be  able  to  show  (or  at  least  to  make  a  prubable 
surmise)  what  frustrated  it :  if  we  cannot,  the  theory  is  impcrlbet,  and 
not  yet  to  be  relied  upon.  Nor  is  the  verification  complete,  unlewi 
some  of  the  cases  in  which  the  theory  is  borne  out  by  the  observed 
result,  are  of  at  least  equal  cumpleuty  with  any  other  cases  in  which 
its  applicaiiiiii  could  be  called  for. 

It  needs  scarcely  be  observed,  that  if  direct  observation  and  coUutiuti 
of  instances  have  furnished  ua  with  any  empirical  laws  of  the  etfect, 
whether  true  in  all  observed  cnsos  or  only  truu  for  the  most  put,  tho 
mo;*t  ofl'ectnal  verification  of  which  the  theory  could  be  miscoptible 
would  be,  that  it  led  deductively  to  those  emptncid  laws:  that  tho 
utufurmitics,  whether  cumpleto  or  incomplete,  wliich  were  observed  to 
exist  among  the  phenomena,  were  accounted  Jbr  by  the  laws  of  the 
causes,  \vcre  such  as  could  not  but  exist  if  those  bo  really  the  cnuacB 
by  which  tho  phenomena  are  produced.  Thus  it  was  very  roasDrmbly 
deemed  an  essential  requisite  of  any  true  theory  of  the  causes  of  the 
celestial  motions,  that  it  should  load  by  deduction  to  Kepler's  lawai 
which,  accordingly,  the  Nnwtuninn  theory  did. 

In  order,  therefore,  to  facHitiite  tlio  verificat,i»m  of  theorios  obtained 
by  deduction,  it  is  important  that  as  many  as  possible  of  the  empirical 
laws  of  the  phenomena  should  Iw  aMcortaine<l,  by  a  comparison  of  in- 
stances, conformably  to  the  Method  <if  AjTreemcni ;  as  well  as  (it  must 
be  added)  that  the  phenomena  themselves  should  be  described,  in  the 
most  comprehensive  as  well  as  accurate  manner  possible ;  by  collect- 
ing from  tbe  observation  of  parts,  the  simplest  possible  correct  exprea- 
ston  for  the  corresponding  wholes :  as  wucn  tho  series  of  the  nbsorred 
places  of  a  planet  was  first  expressed  by  a  system  of  epicycles,  and 
subsc<]ucntly  by  an  ellipse. 

It  is  worth  remarking,  that  complex  instances  whicli  would  have 
l>eeii  of  no  use  for  tho  discovery  of  tho  simple  laws  into  which  we 
ultimately  analyze  their  phenomena,  nevertheless,  when  tJioy  have 
ser^'ed  to  verify  the  analysis,  become  additional  evidence  of  tho  law? 
ihemselvea.     Although  we  could  not  have  got  at  the  htw  from  com 
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rnjr  own  exrtli  hxe]  not,  foTtaiiatelf,  brought  the  caoice  themat^vea 
within  th«  ro«eh  f*f  pipariincntalioQ  under  simple  cirrumstaiices.  Aa 
we  fthall  bavo  occasirm  to  analyze,  further  on,  this  ereat  example  ei 
Ihe  Method  of  Dedunion,  wo  shall  not  occupy  any  time  with  it  bera, 
hilt  •hall  procppd  to  tliat  secondary  application  nf  ihe  Dcdactha 
Mrthod,  the  rciult  of  irhich  is  not  to  prove  Uws  of  pbenomena  bai 
Ut  esplaifi  them.  ' 
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CHAPTER  Xn. 

OF  THE    EIXPLANATION   OP  LAWS  OP  NATUB&. 

1 1.  The  deJuctive  operation,  by  which  we  dorivo  the  law  of  an  eRpct 
fiom  llie  laws  of  the  causes  of  which  the  concurrence  gives  riso  to  tt, 
may  be  undertaken  cither  for  the  purpf»se  of  discovering  the  law,  or 
of  explaining  a  low  already  discovered.  The  word  explanation  occurs 
HO  continually,  and  holiU  !<i>  important  a  place  in  philosophy,  that  a 
little  time  spent  in  fixing  the  nieauing  ei  it  will  be  protitably  em- 
ployed. 

Au  individual  fact  is  said  to  be  explained,  by  pointing  out  its  c&uae, 
thut  is,  by  statinff  the  law  or  laws  of  causation,  oi  which  its  production 
is  an  instance.  Thus,  a  contlagrution  is  explained,  when  it  is  prove<l 
to  have  arisen  from  a  spark  falling  into  tJie  midst  of  a  heap  of  combus- 
tibles.  And  in  a  simihir  maimer,  a  law  or  unlfurmily  in  nature  is  said 
to  be  explained,  when  another  law  or  laws  ore  pointed  out,  of  which 
that  law  imclf  is  but  a,  ca^c,  and  fi'om  which  it  could  bo  deduced. 

§  2.  There  arc  three  diBtingxiishable  setA  of  circumstances  in  which 
a  law  of  causation  may  be  explained  from,  or,  as  it  also  is  often  ex- 
pressed, resolved  into,  other  laws. 

The  first  is  the  case  already  so  fully  considered;  nn  iiiliTinixture  of 
laws,  producing  a  joint  oflV'4:t  equal  to  the  sum  of  the  efl'octs  of  the 
causes  taken  separately.  The  law  of  the  complex  e0ect  is  explained, 
by  being  resolved  into  the  separate  laws  of  the  causes  which  contribute 
to  it.  Thus,  the  law  of  the  motion  of  a  planet  is  resolved  into  the  law 
of  the  tangential  force,  which  tends  to  produce  an  imiform  motion  iu 
the  tangent,  and  the  law  of  the  centripetal  force,  which  ten<Li  to  pro- 
duce an  accelerating  motion  towards  the  sun ;  the  real  motion  being  a 
compound  of  the  two. 

It  is  necessary  here  to  remark,  lliat  in  this  resolution  of  the  law  of  a 
complex  effect,  the  laws  of  which  it  is  compounded  arc  not  the  only  ele- 
ments. It  is  resolved  into  the  laws  of  the  separate  causes,  together 
with  the  fact  of  their  coexistence.  The  one  is  as  essential  an  ingredi- 
ent as  the  other ;  whether  the  object  be  to  discover  the  law  of  the  effect, 
or  only  to  explain  it.  To  deduce  the  laws  of  the  heavenly  motions, 
we  require  not  only  to  know  the  law  of  a  rectilineal  and  that  of  a  grav- 
itative  force,  but  the  existence  of  both  these  forces  in  the  celestial 
regions,  and  even  their  relatiyc  amount.  The  complex  laws  of  causa 
tion  are  thus  resolved  into  two  distinct  kinds  of  elements :  tlie  one, 
simpler  laws  of  causation,  the  otlicr  {in  the  aptly  selected  language  of 
Dr.  Chalmers)  collocations  ;  iho  collocniions  consistinir  in  the  exisienco 
of  certain  agent;  or  powers,  in  certain  circumstances  of  place  and  time. 
We  tthall  hereafter  have  occasion  to  return  to  this  distinction,  and  to 
dwell  U|>on  it  at  such  a  length  as  dispenses  with  the  necessity  of  further 
insisting  upon  it  here.  The  fir«t  mode,  then,  of  the  explanation  of 
Laws  of  Causation,  is  when  the  law  of  an  eflect  is  resolved  into  the  va- 
rious tendencies  of  which  it  is  the  result,  and  into  the  laws  of  thoM 
tendencies. 
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$  3.  A  aecoiid  case  is  when,  between  what  seemed  the  cau.<c  ouu 
what  was  supposeii  to  be  its  efTectf  iimher  observfttion  detects  an  in- 
termediate luik ;  a  iact  caused  by  the  autecedent,  and  in  its  turn  caus- 
ing the  consequent ;  so  that  the  cause  at  first  amigned  is  but  the  remote 
cause,  operating  through  ilie  iniennediate  phenomenon.  A  seemed 
the  cause  of  C,  but  it  subsequently  appeared  ihst  A  was  only  the  rnusc 
of  B,  and  that  it  is  U  which  was  the  cauue  of  C.  For  example :  man- 
kind were  aware  that  the  act  of  touching  an  outward  object  raufwd  a 
sensation.  It  was,  however,  at  last  discovered,  that  after  we  hare 
touched,  tho  object,  and  before  we  experience  the  sensation,  some 
change  takes  place  iu  a  kind  of  thread  called  a  nerve,  which  extends 
from  our  ouiwaid  organs  to  the  brain.  Touching  ibe  object,  therefore, 
is  only  the  remote  cause  of  our  sensation;  that  h,  not  the  cau&c,  prop- 
erly speaking,  bat  the  cause  of  the  cauae:  the  real  cause  of  the  Ecnea- 
tion  is  tlie  change  in  the  state  of  the  nerve.  Future  experience  mny  not 
only  give  us  more  knowledge  than  we  now  have  of  the  parliculor 
nature  fif  thlii  change^  but  may  also  interjKjIate  another  link  :  between 
tlie  contact  (for  example)  of  tho  object  with  our  outward  organs,  and 
the;  production  of  the  change  of  Bialo  in  the  nerve,  there  may  takr 
place  some  electric  phenomenon.  Hitherto,  however,  no  such  inter- 
mediate agency  haa  been  discovered;  and  the  touch  of  the  object  must 
be  considered,  provisionally  at  least,  as  the  proximate  catise  of  the 
aflection  of  the  nerve.  The  sequence,  therefore,  of  a  sensation  of 
touch  upon  contact  with  an  object,  is  ascertained  not  to  be  an  ultimate 
law ;  is  resolved,  as  tlie  phrase  is,  into  two  other  lows — the  law,  that 
contact  with  an  object  produces  an  affection  of  the  nerre ;  and  the  law, 
that  an  affection  ot  the  nerve  produces  sensation. 

To  take  another  example :  the  more  poweriul  acids  corrode  or  black- 
en organic  compounds.  This  is  a  case  of  causation,  but  of  remote  causa- 
tion ;  and  is  said  to  bo  explained  %vhen  it  is  shown  that  there  is  an  inter- 
mediate hnk,  namely,  the  separation  of  some  of  tho  chemical  elements  of 
the  oroanic  structure  from  tho  rest,  and  their  entering  into  combination 
with  the  acid,  llie  acid  causes  this  separation  of  the  elements,  and  rhe 
separation  of  the  elements  causes  the  disorganization,  and  often  the 
charring  of  the  BtnictuTe,  So,  again,  chlorine  extracts  coloring  mat- 
ters (whence  its  efficacy  in  bleaching),  and  purifies  the  air  from  infec- 
tion. This  law  is  resolved  into  the  two  following  Inws.  Chlorine  hn? 
a  powerful  atHnity  for  bases  of  all  kinds,  particularly  metallic  base." 
and  hydrogen.  Such  bases  aro  esaeutial  elements  of  coloring  matters 
and  contagious  compounds ;  which  substances,  therefore,  are  derom* 
pooed  and  deatroyed  by  chlorine. 

§  •!.  It  is  of  importance  to  remark,  that  when  a  sequence  of  phe- 
nomena is  thus  resolved  uito  other  laws,  tliey  are  always  laws  more 
general  than  itself  Tho  Jaw  that  A  is  followed  by  C,  is  loss  general 
Umn  cither  of  ilic  laws  which  connect  B  with  C  and  A  with  B.  ThU 
will  appear  from  very  simple  considerations. 

All  laws  of  causation  are  liable  tu  l>e  counteracted,  or  fruBti-atcd,  by 
the  non-fulfilment  of  some  negative  condition  :  the  tendency,  therefore, 
of  B  to  produce  C  may  be  defeated.  Now  the  law  that  A  produces 
B,  is  equally  fulfilled  whether  B  is  followe<l  by  C  or  not ;  but  tlm  Iiiw 
that  A  produces  C  by  means  of  B,  is  of  course  only  fulfilled  «  hrii  B 
is  really  followed  by  C,  and  is  therefore  less  general  ihiin  the  Inwtliat 
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A  produces  B.  It  la  also  1cm  general  than  tho  law  tbal  B  protluces 
C.  For  B  may  havo  other  causes  besides  A ;  and  aa  A  produces  C 
only  by  means  of  B,  while  B  produces  0  whether  it  has  itself  boon 
produced  by  A  or  by  anything  else,  the  second  law  embraces  a  grealei 
number  of  instances,  covers  as  it  were  a  greater  space  of  ground,  than 
the  first. 

Ttius,  in  our  formoz  example,  the  law  that  the  contact  of  an  object 
cau^^cs  a  change  in  the  state  of  the  norve,  ia  more  general  than  the 
law  that  contact  witli  on  object  causea  sensation,  since,  for  aught  we 
know,  the  change  in  the  nerve  may  equally  mke  place  when,  from 
a  counteracting  caune,  as  for  instance  strotig  mental  excitement,  the 
sensation  does  not  follow ;  as  in  a  battle,  where  wounds  are  often  ro- 
ccivi>d  without  any  conBciousness  of  receiving  them.  And  again,  the 
law  that  change  in  the  »tate  of  a  nen'e  produces  scnsaliun,  is  more 
general  than  the  law  that  contact  with  an  object  produces  sensation  ; 
since  ihe  SAnsation  equally  follows  the  change  in  the  nerve  when  not 
produced  by  contact  with  on  object,  but  by  some  other  cause  ;  as  jn 
the  well  known  case,  when  a  person  who  has  lost  a  limb  feels  the  very 
sensation  which  he  has  been  accustomed  to  call  a  pain  in  the  limb. 

Not  only  are  the  laws  of  more  immediate  sequence  into  which  the 
law  of  a  remote  sequence  is  resolved,  laws  of  greater  generality  than 
that  law  is,  but  (as  a  consequence  of,  or  rather  as  implied  in,  their 
greater  generality,)  they  arc  more  to  bo  relied  on ;  there  are  fewer 
chances  of  their  being  ultimately  found  not  to  be  universally  true. 
From  the  moment  when  the  sequence  of  A  and  C  is  sho^vn  not  to  b© 
immediate,  but  to  depend  upon  an  intervening  phenomenon,  then,  how- 
ever cotistaut  and  invariable  tho  sequence  of  A  and  C  has  hitherto  been 
fbund,  possibilities  ariBO  of  its  failure,  exceeding  those  which  can  affect 
either  of  the  more  immediate  sequences,  A  B  and  B  C.  Tho  tendency 
of  A  to  produce  C  may  bo  defeated  by  whatever  is  capable  of  defeat- 
ing either  the  tendency  of  A  to  produce  B,  or  the  tendency  of  B  to 
pi^uco  C  ;  it  is  theremro  twice  as  liable  to  liiiluro  as  either  of  those 
more  elementary  tendencies ;  and  the  generalization  that  A  is  always 
followed  by  C,  is  twice  as  hkely  to  be  iound  erroneous.  And  so  of  the 
converse  generalization,  that  C  is  always  preceded  and  caused  by  A; 
which  will  be  erroueous  not  only  if  there  should  happen  to  be  a  second 
immediate  mode  of  production  oi  C  itself,  but  moreover  if  there  be  a 
second  mode  of  production  of  B,  tho  immediate  antecedent  of  C  in  thn 
sequence. 

The  resolution  of  the  one  generalizatian  into  the  other  two,  not 
only  shows  that  there  are  possible  limitations  of  the  former,  from 
which  its  two  elements  are  exempt,  but  shows  also  where  tliese  are  to 
bo  looked  for.  As  soon  as  we  know  that  B  intervenes  between  A  and 
C,  wo  also  know  that  if  there  bo  cases  in  which  the  sequence  of  A 
and  C  does  not  hold,  these  are  most  likely  to  bo  found  by  studying  tb« 
efiecid  and  tho  conditions  of  the  phenomenon  B. 

It  appears,  Uien,  that  in  the  second  of  the  three  modes  in  which  a 
law  may  be  resolved  into  otlier  laws,  tlie  latter  are  more  general,  that 
is,  extend  to  more  cases,  and  ore  also  less  likely  to  require  limitation 
fiom  subsequent  experience,  than  tho  law  which  they  scn'c  to  explain. 
They  are  more  nearly  unconditional ;  they  are  defeated  by  fewer  con- 
tingencies ;  they  are  a  nearer  approach  to  the  universal  trijth  of  nature. 
The  same  observations  ai'e  still  more  evidently  true  vvith  regard  lotlie 
Mm 
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first  of  the  three  modes  of  resolution.  Wbea  th«  iaw  of  9V  cfl*Act  Mi 
combined  causes  is  resolved  into  the  separate  laws  of  tlie  cau^s,  Uaa 
naturti  of  tlie  case  implies  that  the  law  of  the  effect  is  less  general  ihai. 
the  law  of  any  of  the  causes,  since  it  only  holds  when  they  are  com- 
bined ;  while  the  law  of  any  one  of  the  causes  holds  good  boih  tlien, 
and  also  when  that  cause  acts  apart  from  the  rest.  It  is  also  mnnifost 
that  the  complex  law  is  liable  to  be  oOener  unfulfilled  than  any  one 
of  the  simpler  laws  of  which  it  is  the  reault,  aince  every  contingency 
which  defeats  any  of  the  laws  prevents  so  much  of  the  effect  aa 
depends  upon  it,  and  thereby  defeats  tlio  complex  law.  The  mere 
mating,  for  example,  of  some  small  part  of  a  great  machine,  ufVen 
sufHces  entirely  to  prevent  the  effect  which  ought  to  result  from  tlie 
joint  action  of  all  the  parts.  The  law  of  the  effect  of  a  combination 
of  causes  is  always  subject  to  the  whole  of  the  negative  conditions 
which  attach  to  the  action  of  all  the  causes  severally. 

There  is  another  and  a  slill  stronger  reason  why  the  law  of  a  complex 
e0eci  must  be  leas  general  than  the  laws  of  the  causes  which  conspire 
to  produce  it.  The  same  causes,  acting  according  to  the  same  laws, 
and  differing  only  in  the  proportions  in  which  tlifiy  are  combined,  often 
produce  effects  which  differ  not  merely  in  quantity,  hut  in  kind.  Tht 
combinatitm  of  a  tangential  with  a  centripetal  force,  in  the  proportions 
which  obtain  in  all  the  planets  and  satellites  of  our  solar  syslom,  gives 
laso  to  an  elUptical  motion ;  but  if  the  ratio  of  the  two  forces  to  each 
other  wore  slightly  altered,  it  is  demonstrable  that  the  motion  produced 
would  be  in  a  circle,  or  a  parabula,  or  au  hyperbola:  and  it  has  been 
supposed  that  in  the  case  of  some  comets  one  of  these  is  really  the 
feet.  Yet  the  law  of  the  parabolic  motion  would  be  resolvable  into 
the  very  same  einiple  laws  into  which  that  of  the  elliptical  mution  is 
rceilvcd,  namely,  the  law  of  the  permanence  of  rectilineal  niution, 
and  the  law  of  an  uniform  centripetal  force.  If,  therefore,  in  the 
course  of  ages,  some  circumstance  were  to  manifest  itself  which, 
without  defeating  the  law  of  either  of  those  forces,  should  merely 
alter  their  proportion  to  one  another,  (such  as  the  shock  of  a  comet, 
or  even  the  accumulating  effect  of  the  resistance  of  the  medium  in 
which  a.*truiioroers  have  been  led  to  pnrmisc  that  llic  motions  of  the 
heavenly  bodii^s  take  place  j)  the  elliptical  motion  migtit  he  changed 
inio  a  motion  in  sonic  other  cur\-e;  and  the  complex  law  of  the  lieav- 
enly  motions,  as  at  present  understood,  would  be  deprived  of  ita 
universality,  although  the  discovery  would  not  at  all  detract  fi-om  the 
univereality  of  the  simpler  laws  into  which  that  complex  law  is  resolved. 
The  law,  in  short,  of  each  of  the  concurrent  causes  remains  the  same, 
however  their  collocations  may  vary ;  but  ilie  law  of  their  joint  efl'ecl 
varies  with  every  difference  in  the  collocations.  There  needs  no  more 
to  show  how  much  more  general  the  elementary  laws  must  be,  than 
any  of  the  complex  laws  which  are  derived  from  them. 

§  5.  Besides  the  two  modes  which  have  been  treated  of,  there  is  a 
third  mode  in  which  laws  arc  resolved  into  one  another;  and  in  this  it 
is  self-evident  llnit  they  are  resolved  into  laws  more  gtrneml  than  them- 
sftlTes.  This  third  mode  is  the  aubAumptivn  (as  it  has  been  called)  of 
one  law  under  another;  or  {what  c<imes  to  the  same  thing)  the  gather- 
ing up  of  several  laws  into  one  more  general  law  which  includes  thcro 
1*11.     llie  most  splendid  example  of  this  operation  was,  whou  lerT«w- 
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tnai  gravity  an<l  the  central  force  of  the  solar  system  were  bn»ugbt 
togclliiir  under  the  general  law  of  gravitation.  It  had  been  proved 
anlecedeiitly  ihat  ihe  e;irth  and  the  t>tlier  planets  tended  to  the  sun; 
and  it  hnd  been  known  tVnm  the  earliest  limes  tliat  all  terrestrial  bodica 
tend  towards  the  earth.  These  were  siimhir  phenomena ;  and  to  enable 
ihem  both  lo  be  Bub^nraeii  under  one  law,  it  waa  only  necessary  to 
prove  that,  as  the  offecta  wore  ffimilar  in  quality,  so  also  ihcy,  as  to 
quantity,  conform  to  the  same  rules.  This  was  hrst  shown  to  be  true 
of  the  moon,  which  aj^recd  with  torrcstrial  objects  not  only  in  tending 
to  a  centre,  but  in  the  fact  that  this  centre  wtia  the  earth.  The  tendency 
of  the  moon  to  the  earth  was  already  known  to  vary  as  the  inverse 
square  of  the  distance;  and  it  was  deduced  from  this,  by  direct  calcu- 
lation, that  if  the  moon  were  oj*  near  to  the  earth  as  tcrreatrial  olyects 
are,  and  the  tangential  force  were  suspended,  the  moon  would  fall 
towards  the  earth  through  exactly  as  many  feet  in  a  second  as  those 
objecia  do  by  virtue  of  their  weight.  Hence,  the  inference  was  irre- 
sistible, that  the  moon  also  tends  to  the  earth  by  >-irtuo  of  ila  weight : 
and  that  the  two  phenomena,  the  tendency  of  the  moon  to  the  earth 
and  the  tendency  of  terrestrial  objects  to  the  earth,  being  not  only 
similar  in  quality,  but,  when  under  the  same  circumstances,  identical 
in  quantity,  ore  cases  of  one  and  the  same  law  of  causation.  But  the 
tendency  of  the  moon  to  the  earth  and  the  tendency  of  the  earth  and 
planets  to  the  sun,  were  already  known  to  be  cases  of  the  same  law  of 
causation:  and  thus  the  law  of  all  these  tendencies,  and  the  law  of 
terrestrial  gravity,  were  recognized  as  idcnrical,  or,  in  other  words, 
were  subsumed  under  one  general  law,  that  of  gravitation. 

In  a  similar  manner,  the  laws  of  macnetic  phenomena  have  recently 
been  subsumed  under  known  laws  ot  electricity.  It  is  thus  that  the 
most  general  laws  of  nature  are  usually  arrived  at:  we  mount  to  them 
by  successive  steps.  For,  lo  arrive  by  correct  induction  at  laws  which 
hold  under  such  an  iininensc  variety  of  circumstances,  laws  so  general 
as  to  be  independent  of  any  varieties  of  space  or  time  which  wo  are 
able  to  obsei've,  requires  for  the  most  part  many  distinct  seta  of  experi- 
ments or  obsen'ations,  conducted  at  different  times  and  by  different 
people.  One  part  of  (ho  law  is  6rst  ascertained,  afiorwards  another 
port:  one  set  of  obsen'ations  teaches  us  that  the  law  holds  good  under 
some  conditions,  another  that  it  holds  good  under  other  conditions,  by 
combining  which  observations  we  find  that  it  holds  good  under  con> 
ditions  much  more  general,  or  even  universally.  The  general  law,  in 
this  cose,  is  literally  the  sum  of  all  llie  partial  onea;  it  is  the  recog- 
nition of  tho  same  sequence  in  different  sots  of  instances  ;  and  mar,  m 
fact,  be  regarded  as  merely  one  step  in  the  process  of  elimination. 
That  tendency  of  bodies  towards  one  another,  which  we  now  rail 
prarity,  had  at  first  been  observed  only  upon  the  earth's  surface,  where 
It  manifested  itself  only  as  a  tendency  of  all  bodies  towards  tlie  earth, 
and  might,  therefore,  be  ascribed  to  a  peculiar  property  of  the  earth 
itself:  one  of  tho  circumstances,  namely,  the  proximity  of  the  earth, 
hail  not  been  eliminated.  To  eliminate  this  circumstance  required  a 
fresh  set  of  instances  in  other  ])art5  of  tlie  universe  :  those  we  could 
not  ourselves  create;  and  though  nature  had  created  thorn  for  us,  wn 
were  placed  in  very  unfavorable  circumstances  for  ob}»er\"ing  them. 
To  moke  these  observations,  fell  natui*a11y  to  rho  lot  of  a  different  set  ol 
persons  from  those  who  studied  terrestrial  phenomena,  and  had.  ii>* 
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deed,  beeu  a  matter  of  great  interest  at  a  time  u-Len  ibe  idea  of 
expUiiiing  celestial  facts  by  terrestrial  laws,  was  looked  upon  as  tiie 
coiifuunJiug  of  aa  indcibaaiblc  distinctioD.  When,  however,  the  eelea- 
tial  motions  were  accurately  ascertaiued,  and  the  deductive  processes 
performed  from  which  it  appeared  tlial  their  laws  and  those  of  terrea- 
lliaJ  gra\'ity  corresponded,  uioao  celestial  observations  became  a  set  of 
tastancea  which  exactly  eliminated  the  circumstance  of  proximity  to 
the  earth ;  and  proved  that  in  tlte  original  case,  that  of  teirestrial  ob- 
jects, it  was  not  the  earth,  as  such,  that  caused  the  motion  or  the  prea- 
Bure,  but  the  circumstance  conomon  to  tliat  case  with  tlic  celestial 
instances,  namely*  the  presence  of  some  great  body  within  certain 
limits  of  distance. 

§  C.  There  (ire,  then,  three  nioded  of  expluiuing  laws  of  causadun, 
or,  which  is  the  some  tiling,  resolving  them  into  other  laws.  First, 
when  the  law  of  an  effect  of  combined  causes  is  resolved  into  the  sepa- 
rate laws  of  the  causes,  together  with  the  fact  of  their  combination. 
Secondly,  when  the  law  which  coimects  any  two  links,  not  proximate, 
in  a  chain  of  causation,  is  resolved  into  the  laws  which  connect  each 
with  the  intermediate  links.  Both  of  these  arc  cases  of  resolving  one 
law  into  two  or  more;  in  the  third,  two  or  more  are  resolved  into  one: 
wheni  after  the  law  has  been  shown  to  hold  good  in  several  different 
classes  of  cases,  wc  decide  that  what  is  true  in  each  of  tliese  classes  oi 
cases,  is  true  under  some  more  general  supposition,  consisting  of  what 
all  those  classes  of  cases  have  in  common.  We  may  hero  remark  that 
this  last  operation  involves  none  of  the  uncertainties  attendant  upon 
induction  by  the  Method  of  Agreement,  since  we  need  nut  suppose 
the  result  to  be  extended  by  way  of  inference  to  any  new  class  of  cases, 
different  from  those  by  the  comparison  of  which  it  was  engendered. 

In  all  these  throe  processes,  laws  are,  aa  wc  have  seen,  rasolved  into 
laws  more  general  than  themselves,  laws  extending  to  all  the  cases 
whicli  the  former  extend  to,  and  othcra  besides.  In  the  first  two 
modes  tliey  are  also  resolved  into  \avrs  more  certain,  in  other  words, 
more  universally  true  tlian  themselves ;  they  arc,  in  fact,  proved  not 
to  be  themselves  laws  of  nature,  the  character  of  which  is  to  be 
umversally  true,  but  results  of  laws  of  nature,  which  may  be  only  true 
conditionally,  and  for  the  most  part.  No  difference  of  this  sort  exists 
m  the  third  cose ;  since  here  the  partial  laws  are,  in  fact,  the  very 
same  law  as  the  general  one,  and  any  exception  to  them  would  be  an 
exception  to  it  too. 

By  all  tho  three  processes,  the  range  of  deductive  science  is 
extended  ;  since  the  laws,  thus  resolved,  may  be  thencefoith  deduced 
demonstratively  from  the  laws  into  which  they  ore  resolved.  As 
already  remarked,  the  same  deductive  process  which  proves  a  law  or 
fact  of  causation,  if  unknown,  serves  to  explain  it  when  known. 

The  word  explanation  is  hero  used  in  a  somewhat  peculiar  sense. 
\V\iQX  is  cullod  explaining  one  law  of  nature  by  anotlier,  is  but  sub- 
ijiituting  one  mystery  for  anolhcr;  and  does  nothing  to  render  the 
general  course  of  nature  other  than  mysterious :  wo  can  no  more  assign 
a  ic^i/  for  the  more  extensive  laws  than  for  the  partial  ones.  The 
explanation  may  substiiutc  a  niystcrj-  which  Iihh  become  familiar,  and 
bai  grown  to  icem  not  mysterious,  for  one  which  is  still  strange.  And 
this  is  the  meaning  of  explonation,  in  co«amon  parlance.      Bat  the 
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process  with  which  wc  arc  hore  coacerDod  oflen  di>es  the  very  con- 
trary;  it  resolves  a  pbtinomeiion  wicli  which  we  are  familiar,  into  ono 
of  which  we  preWously  knew  little  or  notlnng ;  os  when  the  common 
(act  of  the  fall  of  heavy  boilies  is  re»o1ved  into  a  tendency  of  all  par- 
ticles of  matter  towards  one  another.  It  must  bo  kept  constantly  in 
view,  therefore,  that  whco  philosopfaeiv  Bpeak  of  explaining  any  of 
ihe  phenomena  of  nature,  they  always  mean,  poiniing  out  not  some 
more  familiar  but  merely  some  more  general  phenomenon  of  which  it 
U  a  partial  exemplificatioQ.  or  some  laws  of  causation  which  produce 
it  by  their  Joint  or  succoeaive  action,  and  from  which,  therefore,  its 
conditiotts  may  be  determined  deductively.  Kvery  such  operation 
brings  us  a  step  nearer  towards  answenag  the  quedliuu,  which  was 
stated  some  time  ago  as  comprehending  the  whole  ppjblem  of  the 
investigation  of  nature  viz..  What  are  iho  fewest  a-ssumpliona  which 
being  granted,  the  order  of  nature  as  it  exists  would  be  tlie  result ) 
What  are  the  fewest  genc-:ml  prnpoAitions  from  which  all  the  unifoj-mitiea 
existing  in  nature  could  be  deduced  t 

The  laws,  tbus  explained  or  resolved,  are  sometimes  said  to  be 
accottnUd  for;  but  the  expression  is  incorrect,  if  taken  to  mean  any- 
thing mor«  than  what  has  been  already  stated.  In  minds  not  habituated 
to  accurate  thinking,  tliere  is  often  a  confused,  notion  that  the  general 
laws  are  the  cause*  of  the  partial  onan ;  that  the  law  of  general  gravita* 
tion,  for  example,  causes  the  phenomenon  of  the  fall  of  bodies  to  the 
earth.  But  to  assert  this,  would  bo  a  misuse  of  the  word  caufie ; 
terrestrial  gravity  ia  not  an  effect  of  general  gravitation,  but  a  case  of 
it;  that  is,  one  kind  of  llie  p;Lrticular  instances  in  which  that  general 
law  obtains.  To  account  for  a  law  of  nature  means,  and  can  moan,  no 
more  than  to  assign  other  laws  more  general,  together  with  collocations, 
which  laws  and  collocations  being  supposed,  the  partial  law  follows 
without  any  additional  Bupposition. 


CHAPTKR  XIII. 

MIBCBLLANEOIJS  eXAMFI^eB   OP  TUE  EXPLANATtON  OF  LAWS  OP  NATt'BK. 

§  1.  Some  of  the  most  remarkable  instances  which  have  ocriirred 
since  the  great  Newtonian  generalization,  of  tho  explanation  of  laws 
of  causaiioii  KubaiAting  among  complex  phononiona,  by  resolving  them 
into  simpler  and  more  general  laws,  are  to  be  found  among  the  recent 
speculations  of  Licbig  in  organic  chomidtry.  These  speculations, 
although  they  have  not  yet  been  sufKcieiitly  long  before  the  world  to 
entiUo  ua  positively  to  assume  that  no  well-grounded  objection  can  be 
made  to  any  part  of  them,  aftbrd,  however,  so  admirable  an  example 
of  the  spirit  of  iho  Deductive  Method,  that  I  may  be  permitted  to  pre- 
sent some  specimens  of  them  here. 

Il  had  been  observed  in  certain  cases,  that  chemical  action  is.  as  it 
were,  contagioiis;  that  is  to  say,  a  substance  which  would  not  of  itself 
yield  to  a  particular  chemical  attraction,  (the  force  of  tho  attraction 
aot  being  sufticient  to  overcome  cohesion,  or  to  destroy  some  chemical 
combination  in  which  the  substance  wva  alicadv  held.)  will  nevenhe* 
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lesa  do  so  if  placed  in  contact  with  some  other  bodj  which  u  in  Urn 
act  of  yielding  to  the  same  force.  Nitric  acid,  for  example,  does  not 
(li^olve  pure  plalJnuni,  which  may  "  be  boiled  with  this  acid  withoai 
being  nxtdizea  by  it,  even  when  in  a  fitulo  of  euch  fine  division  thut  il 
no  lun;^cr  reflects  light."  But  the  same  acid  eaiiily  diBdolvos  silver. 
Now  if  an  alloy  of  silver  and  idatinum  be  treated  with  nitric  acid,  the 
acid  does  not,  as  might  naturally  be  expected,  separate  the  two  metals, 
dissolving  the  silver,  and  leaving  the  platinum  ;  it  dissolves  both  :  the 
platinum  as  well  as  the  silver  becomes  oxidized,  and  in  that  state  com- 
bines with  the  uudocompotted  ])0Ttion  of  the  acid.  In  like  manner, 
"copper  does  not  decompose  water,  even  when  boiled  in  dilute  sul- 
phuric acid,  but  an  alloy  of  copper,  zinc,  and  nickel,  dissolves  easily 
m  this  acid  with  evolution  of  hydingon  gas."  These  phenomena  can- 
not be  ex])lained  by  the  laws  of  what  is  termed  chemical  affinity. 
They  point  to  a  peculiar  law,  by  which  the  oxidation  which  one  body 
suflcrs,  causes  another,  in  contact  with  it,  to  submit  to  the  same  change. 
And  not  only  clicrniral  roniposition,  but  chemical  decompi>»iiion,  is 
capable  of  being  similarly  pro]>agated.  The  peroxide  of  hydrogen,  a 
compound  formed  by  hydrogen  with  a  greater  amoant  of  oxygen  than 
the  quantity  necessary  to  form  water,  is  held  together  by  a  chemical 
attraction  of  so  weak  a  nature,  that  the  slightest  circumstance  is  sui£- 
cient  to  decompose  it ;  and  it  even,  though  very  slowly,  gives  oH'  oxygon 
and  is  reduced  to  water  spontaneously  (being,  I  presume,  decomposed 
by  the  tendency  of  its  oxygen  to  absorb  heat  and  assume  the  gaseous 
state).  Now  it  has  been  observed,  that  if  this  decomposition  of  iho 
peroxide  of  hydrogen  takes  place  in  contact  with  some  metallic  oxides, 
as  those  of  silver,  uud  the  peroxides  of  lead  and  manganese,  it  snper- 
induces  a  corresponding  chemical  action  upon  those  subsrances;  ihcy 
also  give  fbrtli  the  whole  or  a  portion  of  their  oxygen,  and  are  reduced 
to  tho  metal  or  to  t}ie  protoxide ;  although  they  do  not  undergo  this 
change  spontaneously,  and  there  is  no  chemical  afhnity  at  work  to 
make  them  do  so.  Other  similai'  phenomena  are  mentioned  by  Dr. 
Liebig.  "Now  no  other  cx]>lanation,"  lio  obsen'cs,  "of  these  phe- 
nomena can  be  given,  tlian  that  a  body  in  the  act  of  combination  or 
decomposition  enables  another  body,  with  which  it  is  in  contact,  to 
enter  into  the  same  state." 

Here,  therefore,  is  a  law  of  naluro  of  great  simplicity,  but  whidi, 
owing  lo  the  extremely  special  and  limited  character  of  the  phenomena 
in  which  alone  it  can  be  detected  experimentally  (because  in  them 
alone  its  results  are  not  intermixed  and  blended  with  those  of  other 
laws),  had  been  very  little  recognized  by  chemists,  and  no  one  could 
have  ventured,  on  experimental  ovidonco,  to  aflirm  it  as  a  law  common 
to  all  chemical  action ;  owing  to  llie  impossibility  of  a  rigorous  employ- 
ment of  the  Method  of  Difference  where  tho  properties  of  different  kinds 
of  substance  are  involved,  an  impossibility  which  we  noticed  and  char- 
acterized in  a  previous  chapter."  Now  this  extremely  special  and  ap- 
parently nrocarions  genendization  has,  in  the  bauds  ol  Liebig,  been 
converted  by  a  masterly  employment  of  the  Deductive  Method,^  into  » 
law  pervading  all  nature,  in  the  same  way  as  gravitation  assumed  that 
character  in  tho  hands  of  Newton;  and  has  been  found  to  explain,  in 
the  most  unexpected  manner,  numerous  detached  generalizations  of  a 
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moi'Q  limiloJ  kind,  reducing  tho  pbenoniena  conceraed  in  thoM  genera 
aiizatioiiH  into  mere  cases  ofitsoU*. 

The  coiiiai^ious  intiucnco  of  chemical  action  is  nni  a  powerful  force, 
and  is  only  capable  of  overcoming  weak  affinities  ;  wc  may,  thm-oforo, 

cpccC  to  find  it  principally  oxemplifiod  in  thu  ducompo^jiiiun  of  eub- 

anccs  which  are  held  together  by  weak  chomical  forces.  Now  the 
pbrce  which  lioUU  a  compound  substance  togclbcr  is  generally  weuker. 
kb()  more  compound  the  uub^tance  is ;  and  organic  products  ore  tlie  most 

ompound  substances  known,  those  which  hnvo  tho  mo.Ht  complex 
^tumic  constitution.     It  is.  therefore,  upon  such  substances  that  tho 

Blf-propag;iting  power  of  chemical  action  is  likely  to  exert  itself  in 
^tlic  most  marked  manner.  Accordinc^ly,  first,  it  explains  tlie  remark- 
able laws  of  furmeiiiation,  and  some  ol  those  of  putrefaction.  **  A  little 
leaven,"  that  is.  dough  in  a  certain  state  of  chen)ica]  action,  impresses 
a  simibtr  chemical  action  upon  "  the  uiiole  lump.'*  The  contact  of  any 
decaying  substance,  occasions  the  decay  of  matter  previously  sound. 
Again,  yeast  is  a  substance  actually  in  a  process  of  decomposition  from 
the  action  of  air  and  water,  evolving  carbonic  acid  gas.  Sugar  is  a 
substance  which,  from  the  complexity  of  its  composition,  has  nu  great 
energy  of  eohei^nce  in  its  existing  form,  and  is  capable  of  being  easily 
converted  (liy  combination  with  tlic  elements  of  water)  into  carbonic 
acid  and  alcohol.  Now  the  mere  presence  of  yeast,  the  mere  proxim- 
ity of  a  substance  of  wliich  llie  elements  arc  separating  from  each 
other,  and  combining  witli  the  elements  of  water,  causes  sugar  to  un- 
dergo tho  same  change,  giving  out  carbonic  acid  gas.  and  becoming 
alcohol.  It  ii  not  the  elemeulM  conTainiMl  in  the  yeast  which  do  this. 
"  An  lujneous  infusion  of  yeast  may  be  mixed  with  a  solution  of  sugar, 
and  preserved  in  vessels  from  which  the  air  is  excluded,  without  either 
experiencing  the  slightest  change."  Neither  does  tho  inaolublo  resi- 
due of  tho  yeast,  ai'ter  being  treated  with  water,  poeacss  the  powei 
of  exciting  fermentation.  It  is  not  the  ycaal  itBolf,  therefore  ;  it  ia 
the  yeast  in  a  state  of  decomposition.  Tho  sugar,  which  would  not 
decompose  and  oxidize  by  the  mere  presence  of  oxygen  and  water, 
is  induced  to  do  so  when  another  oxidation  is  at  work  in  tho  midsM 
of  it. 

By  the  same  principle  Liebig  is  enabled  to  explain  malaria;  the 
pernicioiis  influence  of  putrid  aubdtancofl ;  a  variety  of  poisons;  conta- 
gious diseases;  and  other  phenomena.  Of  all  substances,  those  com- 
posing the  animal  body  are  the  most  complex  in  their  composition,  and 
in  the  least  stable  condition  of  union.  The  blood,  in  particular,  is  the 
most  unstable  compound  known.  WTial,  therefore,  can  be  less  sur- 
prising tlian  that  gaseous  or  other  substances,  in  the  act  of  undergoing 
tho  chemical  changes  which  consti,tute,  (or  instance,  putrefaction^ 
should,  when  brought  into  contact  with  the  tissues  by  respiration  or 
otherwise,  and  still  more  when  introduced  by  inoculation  iiito  tho  blood 
itself,  impress  upon  some  of  tho  particles  a  chemical  action  similar  to 
its  own ;  which  is  propagated  in  like  manner  to  tilhor  particles,  until 
the  whole  »yBtum  is  placed  in  a  state  of  chemical  action  more  or  less 
inconsistent  with  the  chemical  conditions  of  vitality. 

Of  the  three  modes  in  which  we  observed  in  tho  last  cliaptor  that  the 
resolution  of  a  special  law  into  more  general  ones  may  take  place,  this 
speculation  of  Liebig  exemplifies  tho  second.  The  laws  explained 
are  such  as  this,  that  yeast  puts  sugar  into  a  state  of  fermentation. 
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Betweeu  t}ie  remote  causo,  the  presence  of  yoast,  and  the  conseqaent 
fernif^ntalion  of  the  sugar,  there  has  been  interjiolatctl  a  proximate 
cause,  the  clicmical  action  between  the  particlcg  of  the  yeast  and  the 
elements  of  air  and  water.  The  special  law  i3  thus  resolved  into  two 
others,  mom  geneial  tlian  itself:  the  first,  that  yeast  is  decomposed  by 
the  presence  of  air  and  water;  tlie  second,  that  matter  undergoing 
chemical  action  hae  a  tendency  to  produce  similar  chemical  action  in 
oihcr  matter  in  contact  with  it.  But  while  the  investigation  thus  aplly 
exhibits  the  second  mode  of  tlie  resolution  of  a  complex  law,  it  no  less 
happily  exemplihes  the  third;  the  subsumption  of  B[>ocial  laws  under 
a  more  general  law,  by  gathering-  them  up  into  one  more  comprehen- 
sive expression  which  includes  them  all.  For  the  curious  fact  of  the 
coiilagious  nature  of  chcimical  action  was  only  raised  into  a  law  of  ali 
chemical  action  by  these  very  investigations  ;  just  as  the  Newtonian 
attraction  was  only  recognized  as  a  law  of  all  matter  when  it  was 
found  to  explain  the  phenumona  of  terrestrial  gTa\*ity.  Previously  to 
Liobig'a  investigations,  the  property  in  question  had  oqly  been  observed 
in  a  few  spccifd  cases  of  chemical  action ;  but  when  his  deductive 
reasonings  had  established  that  innumerable  effccis  produced  upon 
weak  compounds,  by  substances  none  of  whose  known  peculiaritiej 
would  account  for  their  having  such  a  power,  might  l>e  explained  by 
considering  the  supposed  special  property  to  exist  in  all  those  cases 
these  numerous  generalizations  on  separate  substances  were  brought 
together  into  one  law  of  chemical  action  in  general:  the  peculiarities 
of  the  various  substances  being,  in  fact,  eliminated,  just  as  the  New 
tonian  deduction  eliminated  inun  tho  instances  of  terrestrial  gravity 
the  circumstance  of  proximity  to  the  earth. 

§  2.  Another  of  Liobig^s  speculations,  which,  if  it  should  ultimately 
be  found  1o  agree  with  all  the  facts  of  the  extremely  complicated 
phenomenon  to  which  it  relates,  will  coustituto  one  of  the  finest 
examples  of  the  Deductive  Method  upon  record,  is  his  theory  of  respi- 
ration. 

The  facts  of  re.Hpiraiion,  or  in  other  words  the  apecial  laws  which 
Licbig  has  attempted  to  explain  from,  and  resolve  into,  more  general 
ones,  are,  that  the  blood  in  passing  through  the  lungs  absorbs  oxygen 
and  gives  out  carbonic  acid  gas,  changing  thereby  its  color  from  a 
blackish  purple  to  a  brillianl  red.  The  absorption  and  exhalation  are 
evidently  chemical  phenomena;  and  the  carbon  of  the  carbonic  acid 
must  have  been  derived  from  the  body,  that  is,  must  have  been  al>- 
sorbed  by  the  blood  from  the  substances  with  which  it  came  into 
contact  in  its  passage  through  the  organism.  Required  to  find  the 
intermediate  Uidts,  the  precise  nature  of  the  two  chemical  actions  which 
take  place ;  fimt,  tlie  absorption  of  the  carbon  nr  of  the  carbonic  acid 
by  the  blood,  in  its  circulation  through  iho  body ;  next,  the  excretion 
of  the  carbon,  or  the  exchange  of  the  carbonic  acid  for  oxygen,  in  its 
passage  through  the  lungs. 

Dr.  Liebig  believes  himself  to  have  found  the  solution  of  this  vexaia 
guffstio  in  a  class  of  chemical  actions  in  which  scarcely  any  less  acutA 
and  accurate  inquirer  would  have  thought  of  looking  for  il. 

Bli>od  is  compcseil  of  two  partfl,  the  serum  and  Uie  ^lt»biilef.  The 
Berum  absorbs  and  holds  m  i»olution  carbonic  acid  in  groat  quantity, 
but  has  'thor  to  put  with  it  or  to  absorb  nxygetu     The 
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globules  thorcfiir**,  are  coocluded  to  be  Uie  portion  uf  the  bluod  which 
U  operative  in  respiration.  These  globuiea  coDiain  a  certain  quantity 
of  iron,  which  from  chemical  tests  is  inferred  to  bo  in  the  state  of 
oxide. 

Dr.  Liebiggrccognizcd,  in  the  known  chotnical  properties  of  the 
oxides  of  iron,  la>vs  wliich^  if  iollowed  out  deductively,  would  lead  to 
the  prediction  of  the  precise  series  of  phencmena  which  refl|nration 
exhibits. 

There  are  two  oxides  of  iron,  a  protoxide  and  a  peroxidt*.  In  the 
arterial  blood  the  iron  is  in  the  form  of  peroxide :  in  the  venous  btood 
wo  have  no  direct  evidence  which  of  the  oxides  is  present,  but  the 
considerations  to  be  presently  stated  will  prove  that  it  is  the  protoxide. 
As  arterial  and  venous  blood  are  in  a  perpetual  titate  uf  aliemato  con- 
version into  one  another,  the  question  arises,  under  what  circumstances 
the  protoxide  of  iron  is  capable  of  boing-  converted  into  the  peroxide, 
and  (iMTc  v^rtd.  Now  the  protoxide  readily  combines  with  oxygen  in 
the  presence  of  water,  forming  ilie  hydrated  peroxide:  these  condi- 
tions It  finds  in  parsing  through  (ho  lungs ;  it  derives  oxygen  irom  the 
air,  aua  finds  water  in  the  blood  itself.  This  would  already  explain 
one  portion  of  the  phenomena  of  respiration.  But  the  nrtfirial  blood, 
in  (juiuiug  the  iuugs,  is  charged  with  hydrated  peroxide  :  in  whut 
manner  is  the  pci  oxide  brought  back  to  its  farmer  state  ? 

The  chemical  conditions  for  the  reduction  of  the  hydrated  peroxide 
into  the  state  of  protoxide,  are  precisely  those  which  the  blood  meota 
with  in  circulating  through  the  body ;  namely,  contact  tvith  organic 
compounds. 

Hydrated  peroxide  of  iron,  when  treated  with  organic  compounds 
(where  no  sulphur  is  present)  gives  forth  oxygen  and  water,  which 
oxygen,  attracting  tho  carbon  from  the  organic  substance,  becomes 
carbonic  acid  ;  while  the  peroxide,  being  reduced  to  the  state  of  prot- 
oxide, combines  with  the  carbonic  acid,  and  becomes  a  carbonate. 
Now  this  carbonate  needs  only  come  again  into  contact  with  oxygen 
and  water  to  be  decomposed;  tho  carbonic  acid  being  given  off  and 
the  protoxide,  by  the  absorption  of  oxygen  and  water,  becoming  again 
tlie  hydrated  peroxide. 

Tho  mysterious  chemical  phenomena  connected  with  respiration 
can  now,  by  a  beautiful  deductive  process,  be  completely  explained. 
Tho  arterial  blood,  containing  iron  in  the  form  of  hydrated  peroxide, 
passes  into  the  capillaries,  whore  it  meets  with  the  decaj-ing  tissues, 
receiving  also  in  its  course  certain  non-azoiixed  but  highly  carbonized 
animal  products,  in  particular  tho  bile.  In  these  it  finds  the  precise 
conditions  required  for  decomposing  the  peroxide  into  oxygen  and  the 
protoxide.  The  oxygen  combines  with  the  carbon  of  the  decaying 
tissues,  and  forms  carbonic  acid,  which,  although  insufficient  in  amount 
to  neutralize  the  whole  of  the  protoxide,  combines  with  a  portion  (one- 
fourth)  of  it,  and  returns  in  the  form  of  a  carbonate,  along  with  the 
other  three -fourtlis  of  tho  protoxide,  through  the  venous  system  into 
the  lungs.  There  it  again  meets  with  oxygen  and  water :  the  fi^e 
protoxide  becomes  hydrated  peroxide ;  the  carbonate  of  protoxide 
parts  with  ir^  carbonic  acid,  and  by  absorbing  oxygen  and  water,  enters 
also  into  the  state  of  hydrated  peroxide.  The  heat  evolved  in  the 
transition  &om  protoxide  to  peroxide,  as  well  as  in  the  previ'^us  oxida- 
tirn  of  the  carbon  contained  in  the  tissues,  is  considered  by  Liebig  at 
Nv 
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tlio  cause  vvliioh  Austaiits  the  tompcrnture  of  tlic  body.     But  into  this 
portion  of  llie  speculation  we  need  not  enter.* 

This  example  displnya  the  second  mode  of  rcaohing  complex  laws, 
by  iho  interpolation  of  intcimodiate  links  in  the  chain  of  causation ; 
and  Bumc  of  the  slaps  of  the  deduction  exhibit  caflea  o%.he  first  mode, 
thai  which  infere  tfio  joint  cffecl  of  two  or  more  causes  from  iheir 
separate  cffecte;  but  to  trace  out  iu  detail  these  exempHBcations  may 
bo  left  to  iho  intelligence  of  tlie  reader.  The  third  mode  is  not  em- 
ployed in  tliis  example,  since  the  simpler  Iowa  into  which  tliose  of 
respiration  are  resolved  (the  laws  of  the  chemical  action  of  the  oxides 
of  iron)  were  already  known  lawti^  and  did  not  acijuire  any  additional 
gouenUity  from  their  employment  in  (ho  present  case. 

§  3.  The  properly  which  salt  possesses  of  preserving  animal  sub- 
stances irom  putrefaction  is  resolved  by  Liebig  into  two  more  general 
laws,  the  strong  attraction  of  salt  for  water,  and  the  necessity  of  iho 
presence  of  water  as  a  condition  of  putrefaction.  The  intermediate 
phenomenon  which  is  interpolated  between  the  remote  cause  and  the 
oftbrt,  can  here  bo  not  merely  infcired  but  seen  ;  for  it  is  a  familiar 
fact,  that  flesh  upon  wliieh  salt  has  been  thron-n  is  speedily  found 
swimming  in  brine. 

The  second  of  the  two  factors  (as  they  may  be  teiTued)  into  which 
the  preceding  law  lias  been  msolved,  the  necessity  of  water  to  putre- 
faction, itself  uflbrds  an  additional  example  of  the  Itcsolution  of  Laws. 
The  law  itself  is  proved  by  the  Method  of  Difference,  since  flesh  cora- 
plelely  dried  and  kept  in  a  dry  atmosphere  does  not  putrefy,  as  wo 
sec  in  the  case  of  dried  provisions,  and  human  bodies  in  very  dry 
climates.  A  deduciivo  explanation  of  this  same  law  resulij*  from 
Liebig's  speculations.  The  putrefaction  of  animal  and  oilier  azolized 
bodies  is  a  chemical  process,  by  which  they  aio  gradually  dissipated  in 
a  gaseous  form,  chiefly  in  that  of  carbonic  acid  and  ammonia;  now  to 
convert  the  carbon  of  the  animal  substance  into  carbonic  atid  require* 
oxygen,  and  to  convert  the  azolo  into  ammonia  requires  hydrogen, 
which  are  the  elements  of  water.  The  extreme  rapidity  of  the  puti-e- 
facdon  of  azotizcd  substances,  compai-ed  with  the  gradual  decay  of 
uon-azolized  bodies  (such  as  wood  and  the  like)  by  the  action  of 
oxygen  alone,  is  explained  by  Liebig  from  the  general  law  that 
substances  are  much  more  easily  decomposed  by  the  action  of  two 
difierent  affinities  upon  two  of  their  elements,  than  by  the  action  of 
only  one. 

The  purgative  cflcct  of  salt  with  alkaline  bases,  when  administered 
in  concentrated  solutions,  is  explained  by  Liebig  from  the  two  follow 
ing  principles :  Animal  tissues  {such  as  the  stomach)  do  nof  absorb 
concentrated  solutions  of  alkaline  sa!ts;  and  such  solutions  iJv  diK^iolve 
the  solids  contained  in  the  intestines.  The  simpler  laws  into  which 
the  complex  law  is  here  resolved,  are  the  second  of  the  two  foregoing 

*  As  corroborating  the  opinion  or  Liebig  tb«t  th«  proloxido  of  iron  in  tbe  venouM  blood 
]i  only  paniolljr  carbunntcd,  the  fict  hits  bec-n  sug^esiml  (hat  the  tysiem  ahows,  sraei  readi- 
ness to  abeorb  Bii  pxtm  quantity  of  cnrbonic  acid,  DB  furnieht'd  iii  i^flerveKing  uiinks.  In 
such  eases  thu  nci<l  rnuft  coinlnric  wilb  noinfthinn.  and  that  aom<nh:big  is  probnbly  the  ftre 

Eiotozit]«.  JlwouttJ  bfl  wurlh  asierlaining  whether  the  proloiido  ilM-If  or  iVa  t-aibonate 
IS  the  ^rrtt«r  facilily  in  nbsorliiriii  oxyccn  and  iurninp  itself  into  hydratPtl  pproxidc  in 
the  lung*.  If  ths  rnrbouate,  ihcn  the  beneficial  iiflcci,  on  the  anijnni  economy,  of  drujis 
which  give  an  artificisl  supply  ol  carbonw  tcwJ  lo  the  system,  would  be,  to  :hat  czleoi 
dodocliv-ely  dcmonalratfd. 
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principles  oombiiiotl  with  a  third,  namoly,  that  tiio  [>cn8taliic  contrao- 
tinn  ucl5  easily  upou  substoncca  in  a  &tate  of  solution.  The  ncgatiro 
general  pri>pOHitioti,  that  animal  siibittances  do  nut  absorb  t1te»e  salta, 
contributes  to  the  explanation  by  accountini^  for  ilie  absence  uf  a 
counteracting  cause,  namely,  absorption  by  the  stomach,  which  in  the 
case  of  other  substances  po:u>cssetl  of  the  requisite  chemical  properties, 
tntcrfbroa  to  prevent  them  from  reaching  the  substances  which  they 
are  destined  tu  dissolve. 

§  4,  From  the  foregoing  and  similar  instances,  we  may  see  the  im- 
portance, when  a  law  of  nature  previously  unknown  hag  been  brought 
to  light,  or  when  new  light  has  been  thrown  uptjn  a  known  law  by 
experiment,  of  examining  all  cases  which  present  the  conditions  ueces* 
aarv  for  bringing  tliat  law  into  action ;  a  process  necoitsarily  fertile  in 
demonstrations  of  special  laws  prcNnously  unsuspected,  and  explana- 
tions uf  others  already  empirically  known. 

For  in.stance,  Faraday  discovered  by  experiment,  that  voltaic  elec- 
tricity could  be  evolved  from  a  natural  magnet,  provided  a  conducting 
body  were  set  in  motion  at  right  angles  to  the  direction  of  the  magnet; 
and  this  he  found  to  bold  not  only  of  small  magnets,  but  of  that  great 
magnet,  the  earth.  The  law  being  thus  established  experimentally, 
that  oleclrlclly  is  evolved,  by  a  magnet,  and  a  conductor  moving  at 
right  angles  to  the  direction  of  its  poles,  we  may  now  look  out  for  fresh 
instances  in  which  these  conditions  meet.  Wherever  a  conductor 
moves  or  revolves  at  right  angles  to  tho  direction  of  the  earth's  magnetic 
poles,  there  we  may  expect  an  evohilJon  of  electricity.  In  the  nortbein 
regions,  where  the  polar  direction  ia  nearly  perpendicular  to  tlie  hori- 
zon, all  horizontal  motions  of  conductors  will  pnMluce  electricity ;  hori- 
zontal wheels,  for  example,  made  of  metal ;  like\risc  all  running  streams 
will  evolve  a  current  of  electricity  which  will  circulate  round  tliem; 
and  the  air  thus  charged  with  electricity  may'bc  one  of  tho  causes  of 
the  Aurora  Borcalis.  In  the  equatorial  regions,  on  the  contrary,  upright 
wheels  placed  parallel  to  the  etjuator  will  originate  a  voltaic  circuit, 
and  waterfalls  will  naturally  become  electric. 

For  a  second  example;  it  has  recently  been  found,  chiefly  by  the 
researches  of  Professor  Qraham.  that  gases  have  a  strong  tendency  to 
permeate  animal  membranes,  and  diOuso  themselves  through  the  spaces 
which  such  membranes  enclose,  notwithstanding  the  presence  of  othoi 
gases  in  tliose  spaces.  Proceeding  ii'om  this  general  law,  and  review 
ing  a  variety  of  cases  in  which  gases  lie  contiguous  to  membranes,  we 
are  enabled  to  demonstrate  or  to  explain  the  following  more  special 
laws:  1st.  Tho  human  or  animal  body,  when  surrounded  with  any  gaa 
not  already  contained  within  the  body,  absorbs  it  rapidly ;  such,  for 
instance,  as  the  gases  of  putrefying  matters:  which  helps  to  explain 
malaria.  2d.  The  carbonic  acid  gas  of  effen'escing  drmks,  evolved 
in  tho  stomach,  permeates  its  membranes,  and  rapidly  spreads  through 
the  system,  whore,  as  suggested  in  a  former  note,  it  probably  combines 
with  tho  iron  contained  in  the  blood.  3d.  Alcohol  taken  into  tho 
stomach  (the  lemperaturo  of  the  stomach  is  above  the  boiling  point  of 
pure  alcohol,)  passes  into  vapor  and  spreads  through  the  svstem  with 
great  rapidity;  (which  combined  mlh  the  high  combustibility  of  alco- 
hol, or  in  other  words  it*  ready  combination  wilb  oxygen,  may  perhaps 
help  to  explain  the  bodily  warmth  immediately  consequent  on  drinkinit 
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Bpiniuous  1i  [^uors.)  4th.  In  any  state  of  the  body  in  which  pecubat 
gafies  arc  formed  ^^nthiii  it,  these  ^viJl  mpidJy  exhale  through  nl]  ])arlB 
of  the  body;  and  hence  the  rapidity  with  which,  in  certain  etaicft  of 
disease,  the  surrounding  atmospiiere  becotncB  tainted.  5th.  The  putre- 
&clion  of  the  interior  parts  of  a  carcass  will  proceed  us  r»pidly  aa  that  of 
the  exterior,  from  the  ready  passage  outwards  of  the  gadeous  proilucts. 
6th,  The  exchange  of  oxygen  and  carbonic  acid  in  the  lungs  ie  not  pre- 
vented hut  rather  promoted,  by  the  inteirention  of  tlie  merohranc  of 
the  lungs  and  the  coats  of  the  blood  vessels  between  the  hlood  and  the 
air.  It  is  necessary,  however,  that  there  should  be  a  substance  in  the 
blood  with  which  the  oxygen  of  the  air  may  immediately  combine, 
otherwiae,  instead  of  passing  into  the  blood,  it  would  permeate  the 
whole  organism ;  and  it  is  necessary  that  the  carbonic  acid,  as  it  is 
formed  in  the  capillancs,  should  also  find  a  suhstance  in  the  blnml  with 
which  it  can  combine ;  othenvise  it  would  leave  the  body  at  all  jmints, 
instead  of  being  discharged  through  the  lungs. 

§  5.  The  fi^illowing  is  a  deduction  which  c-onfinns,  by  explaining,  tne 
old  hut  not  undisputed  empirical  ^neralization  that  soda  powders 
weaken  the  human  system.  Those  powders,  consisting  of  a  mixruro 
of  tartaric  acid  with  bicarbonate  of  soda,  from  which  the  carbonic  ncid 
is  set  free,  must  pass  into  the  stomach  as  tanrato  of  soda.  Now, 
neutral  tartrates,  citrates,  and  acetates  of  the  alkalis  are  found,  in  their 
passage  through  the  system,  to  be  changed  into  carbonates;  and  to 
convert  a  tartrate  into  a  carbonate  requires  an  additional  quantity  of 
oxygen,  the  abstraction  of  which  must  lessen  the  oxygen  destined  for 
assimilation  with  the  blood,  and  to  the  quantity  of  which  the  vigorous 
action  of  the  human  system  is  proportional. 

The  instances  of  new  theories  agreeing  with  and  explaining  old  em- 
pincisms,  are  innumerable.  All  the  just  remarks  made  by  experienced 
persons  on  human  character  and  conduct,  are  so  many  special  laws^ 
which  the  general  laws  of  the  human  mind  explain  and  resolve.  The 
empirical  generalizations  on  which  the  opemtions  of  the  nrts  have 
usually  been  founded,  are  continually  justified  and  confirmed  on  the 
one  hand,  or  rectified  and  improved  on  the  other,  by  the  discovery  of 
the  simpler  ecientlfic  laws  on  which  (he  efficacy  of  those  operations 
dependfl.  The  effects  of  the  rotation  cif  crops,  •f  the  various  manures,, 
and  the  other  processes  of  improved  agriculture,  have  been,  for  the  I 
first  time,  resolved  in  our  own  day  into  known  laws  of  chemical  and 
organic  action,  by  Davy  and  Liobig.  The  processes  of  the  hoahng 
art  ore  even  now  mostly  empirical ;  their  efficacy  is  concluded,  in  each 
instaJicc,  &om  a  special  and  most  precarious  experimental  gcncrali^a,- 
tion  :  but  as  science  advances,  in  uiscnvering  the  simple  laws  of  chem- 
istry and  physiology,  progress  is  made  in  ascertaining  the  intcrmediote 
links  in  the  series  of  phenomena,  and  tlie  more  general  laws  nn  which 
they  depend  :  and  thu^,  while  the  old  processes  are  either  explndcd, 
or  their  efficacy,  in  so  fiir  as  real,  explained,  improved  processes, 
founded  on  the  knowledge  of  proximate  cduscs,  are  continually  sug 
gosteJ  and  brought  into  use.*     Many  even  of  tho  truths  of  geometrj 

*  It  wai  «n  old  f^enetnliullon  In  nirgeiy,  that  tight  bandaging  had  a  tcndottov  u>  prwm 
or  duudnatn  local  inflammations.  Thia  atf>qucDce  being,  in  Uie  progreM  of  pAysioioirica. 
knowledge,  resolved  into  more  genvral  kwi,  led  lo  the  important  aurffiRal  inTri.tiuq 
rMTCDtlv  mude  by  Dr.  Amott,  the  iicslment  of  toes)  iriflommatiDn  aucl  tumori  by  mtuni  rv 
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wero  generaluatioiis  from  experience  before  they  were  deduced  ^ic 
first  principloe.  The  quadrature  of  the  cycloid  was  first  effected  by 
measure mont,  or  rather  by  weighing  a  cycloidal  card,  and  comparing 
its  weight  witit  that  of  &  piece  of  similar  card  of  known  dimensions. 

§  6.  To  the  foregoing  examples  from  physical  scionce,  let  us  add  an* 
Uhor  fi'om  mental.  Toe  following  is  oug  of  the  simple  laws  of  mind  : 
Ideas  of  a  pleasurable  or  painful  ciiaracter  form  associations  more  easily 
and  strongly  than  otlier  ideas,  that  is.  they  become  associated,  after  fewer 
repetitions,  and  the  association  is  mure  durable.  This  is  an  experi- 
mental law»  grounded  upon  the  Method  of  Difi'erenco.  By  deduction 
from  this  law,  many  of  the  more  special  laws  %vhich  expcnence  shows 
to  exist  among  particular  mental  phenomena  may  bo  demonstrated 
and.  explained : — the  oa»e  and  rapidity,  for  instance,  with  which  tboughra 
oomioctod  with  our  paitsions  or  our  more  cherished  interests  ore  exci- 
ted, and  the  firm  hold  which  the  facts  relating  to  them  have  on  our 
memory ;  the  vi\id  recollection  we  retain  of  minute  circumstances 
which  accompanied  any  object  or  event  that  deeply  interested  un,  and 
of  the  times  and  places  in  which  wo  have  been  very  happy  or  very 
miserable ;  the  horror  with  which  we  view  the  accidental  instru- 
ment of  any  occurrence  which  shocked  us,  or  the  locality  where  it 
took  plnco,  and  the  pleasure  we  derive  from  any  memorial  of  pa.-tl 
enjoyment;  all  these  effects  being  proportional  to  the  sensibility  of 
the  individual  mind,  and  tu  the  consequent  intensity  of  the  pain  or 
pleasure  from  which  the  association  originated.  It  has  been  auggeflted 
Dy  the  able  writer  of  a  biograpliical  sketch  of  Dr.  Priestley,  in  one  of 
our  monthly  periodicals,  that  the  same  elementaiy  law  of  our  mental 
constilution,  suitably  followed  out,  would  explain  a  variety  of  mental 
phenomena  hitherto  inexplicable,  and  in  particular  some  of  tlie  funda- 
uientai  diversities  of  human  character  and  genius.  Oar  associations 
being  of  two  sorts,  either  between  synchronous,  or  between  successive 
impressions ;  and  the  influence  of  the  law  which  renders  associations 
stronger  in  proportion  to  the  pleasurable  or  painful  character  of  the 
impres5iinns,  being  felt  with  peculiar  force  in  die  synchronous  class  of 
associations  ;  it  ia  remarked  by  tlie  writer  referred  to,  that  in  raisds  of 
strong  organic  sensibility  synchronous  associations  will  be  likely  to 
predominate,  producing  a  tendency  to  conceive  things  in  pictures  and 
tn  the  concrete,  clothed  in  all  ilieir  attributes  ana  circumstances,  a 
mental  habit  wliich  is  commonly  called  Imagination,  and  is  one  of  the 
peculiarities  of  tho  painter  and  the  poet ;  while  persons  of  more  moder- 
ate susceptibility  to  pleasure  and  pain  will  hare  a  tendency  to  asso- 
ciate facts  chiefly  in  the  order  of  thoir  succession,  and  if  they  possess 
mental  superiority,  will  addict  themselves  to  history  or  science  rather 
tlian  to  creative  art.  This  interesting  speculation  the  author  of  the 
present  work  has  endoavorod,  on  anothtT  occasion,  to  pursue  further, 
and  to  explain,  by  means  of  it,  the  leading  pcrnliarities  of  the  poetical 
temperament.  It  is  at  least  an  example  which  may  serve,  instead  of 
many  others,  to  show  the  extensive  scope  which  exists  fur  deductive 

M  eguabld  prernire,  produced  bir  a  bladder  partially  filled  with  oir.  Tbe  prcmure,  bjr 
Keeping  back  the  blooa  frttra  Ihe  part  prnvcnts  thfi  inflammation,  or  tho  tumor,  from  bein^ 
novmbod:  in  tha  csae  of  iuflununalion,  it  remoTev  the  stimiiliin,  nhiob  the  oritnii  la  unfit 
to  recei*« :  in  tba  cim  of  tumon.  by  keeping  buck  tlie  nutritive  fluid,  tt  catiofs  the  aUorp- 
tion  of  matter  to  exceed  tbo  aipjily,  and  the  dia«ued  mau  is  gradually  absorbed  and  dij 


appeals. 
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inTestigalion  in  the  important  and  so  eminently  imperfect  Science  M 
Mind 

^  7.  The  copiousness  with  which  I  }iave  exemplified  the  discuvtry 
and  explanation  of  special  laws  of  phenomena  by  deduction  from  sim- 
pler and  more  general  ones,  waa  prompted  by  a  desire  to  characterize 
clearly,  and  place  in  its  due  position  of  importance,  the  Deductive 
Method  ;  which,  in  the  present  state  of  knowf(f>dge,  is  destined  irrevo- 
cably to  predominate  in  the  course  of  scientific  investigation  from  this 
time  forward.  A  revolution  is  peaceably  and  progresaively  effecting 
itself  in  philoBophy,  the  reverse  of  that  to  which  iJacon  has  attached  his 
name.  That  great  man  changed  the  method  of  the  sciences  fi'om 
deductive  to  experimental,  and  it  is  now  rapidly  revertini;  from  experi- 
mental to  deductive.  But  the  rleductiona  which  Bacon  abolished  were 
from  premisses  hastily  snatched  up,  or  arbitrarily  assumed.  The  prin- 
ciples were  neither  established  by  legitimate  canons  of  expenmcntal 
inquiry,  nor  the  results  tested  by  that  indispensable  element  of  a 
rational  Deductive  Method,  verificjition  by  specific  experience.  Be- 
tween the  primitive  Method  of  Deduction  and  that  which  I  have 
attempted  to  define,  there  is  all  the  difl'erence  which  exists  between 
the  Aristotelian  physics  and  the  Newtonian  theory  of  the  heavens. 

That  the  advances  henceforth  to  be  expected  even  in  physical,  and 
still  more  in  mental  and  social  science,  will  bo  chiefly  the  result  of 
deduction,  is  evident  from  the  general  considerations  already  adduced. 
Among  subjects  really  accessible  to  our  faculties,  those  which  still 
remain  in  a  state  of  dimness  and  uncertainty  (ihe  succession  of  their 

f>henomena  not  having  yet  been  brought  under  fixed  and  recognizable 
Bwa)  are  mostly  those  of  a  very  complex  character,  in  which  many 
agents  are  at  work  together,  and  their  eH'ects  in  a  constant  state  uf 
blending  and  intermixture.  The  disentangling  of  tlietse  crossing  threads 
is  a  task  attended  with  difficulties  which,  as  we  liavo  already  shown, 
are  susceptible  of  solution  by  the  instrument  of  deduction  alone. 
Deduction  is  the  great  scientific  work  of  the  present  and  of  future 
ages.  The  portion  henceforth  reserved  for  specific  experience  in  the 
achievements  of  science,  is  mainly  that  of  suggesting  hints  to  bo  fol- 
lowed up  by  the  deductive  inquirer,  and  of  confirming  or  checking  his 
conclusions. 


CHAPTER  XIV. 

op  T1IE  LIMITS  TO  THE  EXPLANATION  OF  UAWB  OF  NATtntE;  AND  OK 
HYPOTHESES. 

§  I.  TnB  preceding  considerations  have  led  us  to  recognize  a  dis- 
rinction  between  two  kinds  of  laws,  or  obsci-ved  uniformities  in  nature; 
ultimate  laws,  and  what  may  be  termed  derivative  laws.  Derivative 
lows  nre  such  as  are  deduciblo  from,  and  may,  in  any  of  the  rat>dca 
which  we  have  point^^l  out,  be  resolved  into,  other  and  more  general 
ones.  IThimate  laws  are  tiose  which  cannot.  We  are  not  sure  that 
any  of  the  uniformities  which  wo  are  yet  acquainted  witli  arc  ultimate 
laws ;  but  ve  know  that  llicre  mttst  l#e  ultimate  laws ;  and  t}iat  ovcry 
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resolution  of  a  derivative  lawiiito  mora  general  laws,  brings  n»nearex 
lo  them. 

Since  we  aro  cniuimiolly  iliscovering  that  uniforroilios,  not  prcvioualy 
known  to  bo  other  than  ultiinato,  arc  dorivativCr  and  reAolvablo  iutii 
more  general  Ja^vs;  since  (in  other  words)  we  are  continually  discover- 
ing an  explanniion  of*  some  sequence,  which  was  previously  known  only 
as  a  fact;  it  becomes  an  interesting  question  whether  there  are  any  ne- 
cesaaiy  limits  to  this  philosophical  operation,  or  whether  it  may  proceed 
until  all  the  uniform  sequences  in  nature  aro  resolved  into  some  one 
univerwal  law.  For  this  seems,  at  first  siG:ht,  lo  be  the  ultimatum 
towards  which  the  progrcaa  of  induction,  by  the  Deductive  Method 
resting  on  a  basis  of  observation  and  experiment,  is  progressively 
tending.  Projects  of  this  kind  were  universtd  in  the  infancy  of  philo- 
BOphy;  any  speculations  which  hold  out  a  less  brilliant  prospect,  being 
in  those  early  times  deemed  not  worth  pursuing.  And  the  idea 
recoivofi  so  mucli  apparent  countenance  from  the  nature  of  the  most 
remarkable  achievements  of  modern  science,  that  speculators  aro  even 
now  constantly  rising  up  (more  often  on  the  continent  of  Eurrtpo  than 
in  this  island)  who  nrufe**  cither  to  have  solved  the  problem,  or  to 
suggest  modes  in  wliich  it  may  one  day  bo  solved.  Even  where  pro- 
tensions  of  this  magnitude  are  not  made,  tlie  character  of  the  solutions 
which  are  given,  or  sought,  of  particular  classes  of  phenomena,  often 
involves  such  conceptions  of  what  eunslitutes  explanation,  as  would 
render  the  notion  of  explaining  all  phenomena  whatever  by  means  oi 
«ome  one  cause,  or  law,  perfectly  admissible. 

\  2.  It  ie,  therefore,  useful  to  remark,  that  the  ultimate  Laws  of  Na 
ture  cannot  possibly  bo  less  numerous  than  the  distinguishable  sensatiom 
orotlier  fbohngs  of  our  nature; — those,  I  mean,wbich  are  distinguishable 
^om  one  anirther  in  quality,  and  not  merely  in  quantity  or  degree.  For 
example ;  since  there  is  a  phenomenon  sui  gciterit^  called  color,  which 
our  conscinusne-ss  testifies  to  be  not  a  particular  degree  of  some  otliei 
phenomenon,  as  heat,  or  odor,  or  motion,  but  intrinsically  unlike  all 
others,  it  fol1o^r^  that  there  arc  ultimate  laws  of  color;  that,  although 
the  facts  of  color  may  admit  of  explanation,  they  never  can  be  ex- 
plained from  laws  of  heat  or  odor  alone,  or  of  motion  alone,  but  that 
however  far  the  explanation  may  be  carried,  there  will  always  remain 
in  it  a  law  of  color.  I  do  not  mean  that  it  might  not  possibly  be  shown 
that  flome  other  nlionomenon,  some  chemical  or  meciianical  action,  for 
example,  invariably  precedes,  and  is  the  cause  of,  every  phenomenon 
of  color.  But  although  this,  if  proved,  would  be  an  important  exten- 
sion of  our  knowledge  of  nature,  it  would  not  explain  how  or  why  a 
motion,  or  a  chemical  action,  Hhould  produce  a  sensation  of  color;  and 
however  diligent  might  be  our  scrutiny  of  the  phenomena,  whatever 
□umber  of  hidden  links  we  might  detect  in  the  chain  of  causation 
terminating  in  the  color,  the  last  link  would  still  be  a  law  of  color,  not 
a  law  of  motion,  nor  of  any  other  phenomenon  whatever.  Nor  does  this 
observation  apply  only  to  color,  as  compared  with  any  otbsr  of  the  great 
crasaes  of  Bentmtuma ;  it  applies  to  evciy  particular  color,  as  comiiared 
with  others.  White  color  can  in  no  manner  be  explained  exclusively 
by  tlie  laws  of  the  production  of  red  color.  In  any  attempt  to  explain  it, 
we  cannot  but  introduce,  as  one  element  of  the  explan^ion,  the  prop- 
ositioi  that  some  antecedent  or  otbei  produces  tjie  sensnlion  of  white 
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The  ideal  Itniit,  ihereforo,  of  the  exulaimlion  of  natural  phenomoni, 
(towards  which  as  towards  other  ideal  limits  we  aie  constantly  lending 
witiioat  tho  profipect  of  ever  completely  attaining  it,)  would  be  to  &how 
that  each  diktinguishable  variety  of  our  sonsations,  or  other  states  ol 
cousciousness,  has  only  one  sort  of  cause ;  that,  ibr  example,  whcDevcr 
wo  perceive  a  white  color,  there  is  some  one  conditior  or  set  of  coa- 
dtlions  which  is  always  prcacnt,  and  tho  prcsonco  of  which  always 
produces  in  us  that  sensation.  Ab  long  as  there  are  several  known 
mode4  of  production  of  a  phenomenon,  (several  different  substances, 
for  instance,  which  have  the  property  of  whiteness,  and  betweeu 
which  WG  cannot  trace  any  otlier  ro8cmb)ancc)  so  long  it  is  not  im- 
possible that  one  of  tlicse  modes  of  production  may  bo  resolved 
into  another,  or  that  all  of  them  may  he  resolved  into  some  more 
general  mode  of  production  not  hitherto  recognized.  But  when  the 
modes  of  production  are  reduced  to  one,  wc  cannot,  in  point  of  siin- 
pliJication,  go  any  further.  This  one  may  not,  afler  all,  be  tho  ultimate 
mode;  ihoro  may  be  other  links  to  be  discovered  between  tho  sup- 

f>osed  cause  and  the  eSect;  but  we  can  only  further  resolve  the  known 
aw,  by  introducing  some  other  law  hitherto  uukuoN^T) ;  wliich  will  not 
diminish  Uie  number  of  ultimate  laws. 

In  what  cases,  accordingly,  han  science  been  most  successful  tu 
explaining  phenomena,  by  resolving  their  complex  laws  into  laws  of 
greater  sunplicity  and  generality?  Hitherto  chiefly  in  cases  of  tho 
propagation  of  various  phenomena  through  space:  and,  first  and  priu 
cipally,  the  most  extensive  and  important  of  all  facte  of  that  description, 
(he  fact  of  motion.  Now  this  is  entirely  what  might  be  expected  from 
ihe  principles  which  I  havo  laid  down.  Not  only  is  motion  one  of  the 
most  universal  of  all  phenomena,  it  is  also  (as  might  bo  expected 
&om  the  former  circumstance)  one  of  those  which,  apparently  at  least, 
are  produced  in  tho  greatest  number  of  ways:  but  tho  phenomenon 
itself  is  always,  to  our  seuHalions.  the  same  in  every  re:<poct  but  degree. 
Differences  of  diirntion,  or  of  velocity,  arc  evidently  difTcrencea  in 
degree  only ;  and  diifereuccs  of  direction  in  space,  which  alone  has 
any  semblance  of  being  a  distinction  in  kind,  entirely  disappear  (so  far 
as  our  sensations  are  concerned)  by  a  change  in  our  own  position  ; 
indeed  the  very  same  motion  appears  to  us,  according  to  our  position, 
to  take  place  in  every  variety  of  direction,  and  motions  in  every 
diflbrent  direction  to  tako  place  in  the  same.  And,  ogain,  motion  in 
a  straight  line  and  in  a  curve  ore  no  otherwise  distinct  than  that  the 
one  is  motion  continuing  in  tlie  same  direction,  tho  other  is  motion 
which  at  each  instant  changes  its  direction.  There  is,  therefore, 
according  to  the  views  I  have  stated,  no  absurdity  in  supposing  that 
all  motion  may  bo  produced  in  one  and  tho  same  way ;  by  the  some 
kind  uf  cause.  Accordingly,  tho  grcati'st  achievements  in  physical 
science  have  consisted  in  resolving  one  obsciTcd  law  of  the  production 
of  motion  into  tho  laws  of  otlicr  known  modes  of  production,  or  the 
laws  of  several  such  modes  into  one  more  geneml  mode ;  as  when  tho 
fall  of  bodies  to  the  earth,  and  the  motions  of  the  planets,  were  bn)ughl 
under  the  one  law  of  the  mutual  attraction  of  all  particles  of  mattd^; 
when  the  motions  said  to  be  produced  by  magnetism  were  shown  to  be 
produced  by  electricity;  when  the  motions  of  fluids  in  a  lateral  direc 
tion,  or  even  contrary  to  tlie  direction  of  gravity,  were  shown  to  t« 
produced  by  gravity ;  and  the  like.     There  is  an  abundance  of  distinct 
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muses  of  motion  still  unresolved  inru  one  another ;  graTitation,  hear, 
slectricity,  chemical  action,  nervous  action,  and  bo  foiih  ;  but  howevor 
iniprobablo  it  may  be  that  those  different  modes  of  production  of  mo- 
tion eboiild  cvor  nctuolly  bo  rcBolved  into  one,  tlie  attempt  so  to  resolve 
them  is  perfectly  le^tlmute.  For  thou<;h  these  vsnous  causes  produce, 
in  ulbcr  respects,  sensations  intrinsically  different,  and  are  not,  there- 
fore, capable  of  being  resolved  into  one  another,  yet  in  so  far  as  they 
i\\  produce  motion,  it  is  quite  posslbla  that  the  immediate  antecedent 
of  Uio  motion  may  in  all  these  different  cases  be  the  same ;  chat  the 
other  causes  may  produce  motion  through  tho  intermediate  agency  of 
heat,  for  instance,  or  of  electricity,  or  of  some  common  medium  yet 
CO  be  discovered. 

We  need  not  extend  our  illustration  to  other  coses,  as  for  instance 
lO  the  propagation  of  light,  sound,  boat,  electricity,  &c.,  through  space, 
'  or  any  of  tlio  other  phenomena  which  have  been  found  susceptible  of 
explanadoQ  by  tlio  resolution  *>f  ihcir  oljservod  laws  into  more  general 
laws.  Enough  has  been  said  to  display  tho  difference  between  the 
kind  of  explanation  and  resolution  of  laws  which  is  chimerical,  and 
tliat  of  which  the  accomplishment  is  the  great  aim  of  philosophy ;  and 
to  show  into  what  sort  of  elements  the  resolution  must  be  effected, 
if  at  all. 

§  3.  As,  however,  there  is  scarcely  any  of  the  pinnciples  of  a  true 
method  of  ptiitosophizing  which  does  not  require  to  bo  guarded  against 
errors  on  both  sides,  I  must  enter  a  caveat  nguinst  another  misupprehou- 
aion,  of  a  kind  directly  contrary  to  tho  preceding,  and  against  which 
thcro  is  th-^  raoro  neci?*9ily  to  bo  on  our  guard,  aa  it  has  the  appear 
ance  of  bbing  counienauctHl  (for  1  am  persuaded  that  it  is  only  the 
appearance)  by  so  groat  a  thinker  as  NL  Augusto  Comte.  That  phi- 
losopher, among  other  occasions  on  wliich  lie  has  condemned,  with 
some  asperity,  any  attempt  to  explain  phenomena  which  are  "  evidently 
primordial*'  (moamng.  apparently,  no  more  than  that  every  such  phe- 
nomenon must  have  at  least  one  peculiar  and  inexplicable  law,)  has 
spoken  of  the  attempt  to  furnish  any  explanation  of  tlte  r<»lor  belonging 
to  each  substance,  "la  couleur  elemcntairo  propre  h  chaque substance," 
OS  essentially  illusory.  *'  No  one,"  says  ho,  "  in  our  time,  attempts  to 
explain  the  particular  specific  gra%*ity  of  each  substance  or  ot  each 
structure.  Wliy  should  it  be  otherwise  as  to  the  specific  color,  tho 
notion  of  which  is  undoubtedly  no  less  primordial?"* 

Now  although,  oa  M.  Comto  elsewhere  observes,  a  color  must  al- 
ways remain  a  different  tiung  from  a  weight  or  a  sound,  it  ought  not 
to  be  forgotten,  and  notwithstanding  these  expressions,  cannot  possibly 
be  forgotten  by  M.  Comlo,  that  varieties  of  color  might  novenheless 
loUow,  or  correspond  to,  given  varieties  of  weight,  ot  f.nnnd,  or  some 
other  phenomenon  aa  different  as  these  are  from  color  itself.  It  is  one 
question  what  a  flung  is,  and  another  what  it  depcndd  upon;  and 
although  to  ascertain  the  eimditions  of  an  elementary  phcnomcuon  is 
not  to  obtain  any  new  insight  into  tlie  nature  of  the  phenomenon  itself, 
that  is  no  reason  against  attempting  to  discover  the  conditions.  M. 
Comtc's  interdict  against  endeavoring  to  reduce  distinctions  of  color  to 
any  common  principle,  would  have  held  equally  gooc  against  a  lik 

*  Cwri  dM  PAifMopAw  Potitivt,  ij.  G56. 
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ttempt  on  ibo  -subject  ol'  diBlitictiuiis  iif  suund ;  wliich  ntvcrtheleai 
nave  necn  found  to  be  immcdiulcly  preceded  and  caused  by  dLsUo- 
goiishnblevuneticd  in  the  vibralions  of  elastic  bc>dies:  although  a  sound, 
no  doubr,  ia  quite  hs  different  as  a  color  la  i'rom  auy  motion  of  particles, 
vibratory  or  otherwise.  We  might  add,  that,  in  the  case  of  colors, 
there  are  strong  positive  indications  that  tiicy  are  not  ultimate  proper- 
ties of  the  different  kinds  of  subalaticcB,  but  depend  upon  conditions 
capable  of  being  superinduced  upon  all  substances;  Bince  there  is  no 
(tubstanco  which  cannot,  according  to  the  kind  of  light  thrown  upon  it, 
be  miide  to  ussumo  any  color  we  think  fit;  and  since  ahnost  every 
change  in  the  raodo  of  Bg^^regstion  of  the  particles  of  the  same  sub- 
stuncu,  i^  attended  with  alterations  in  its  color,  and  in  its  optical  prop- 
erties g«'nerally. 

The  real  defect  in  the  attempts  which  have  been  made  to  account 
for  colors  by  the  vibrations  of  a  8uid,  is  not  that  the  attempt  itself  is' 
un philosophical,  but  that  the  existence  of  tho  fluid,  and  tlie  fact  of  its 
vibratory  motion.  lire  not  proved ;  but  are  assumed,  on  no  other  ground 
than  the  facility  they  arc  supposed  to  afford  of  explaining  tlie  phenom- 
ena. And  these  consideralioiis  lead  us  to  the  important  question  of 
the  proper  use  of  scientific  hypotheses ;  a  subject  tbo  connexion  of 
which  with  that  of  the  exphiniiiion  of  the  phenomena  of  nature,  and  of 
the  necessary  limits  to  that  explanation,  needs  not  be  pointed  out. 


§  4.  An  hypothesis  is  any  supposition  which  we  make  (either  with- 
out actual  evidence,  or  upon  evidence  avowedly  insufficient),  in  onlor 
to  endeavor  to  deduce  from  it  conclusions  in  accordance  with  fact4< 
which  are  known  to  be  real ;  under  the  idea  that  if  the  conclusionfl 
to  which  tlie  hypolhc^Ls  leads  are  known  truths,  tlie  hypothesis  itself 
cither  must  bo,  or  at  least  is  likely  to  be,  true.  If  the  hypothesis  relates 
to  tlie  cause,  or  mode  of  production  of  a  phenumenon,  it  will  serve,  if 
admitted,  to  explain  such  facts  as  are  found  capable  of  being  deduced 
from  it.  And  tliia  cxplainiiion  ia  the  purpose  of  many,  if  not  most 
hypotheses.  Since  explaining  in  the  scientiHc  sense  means  reA<iIving 
an  uniformity  which  is  not  a  law  of  causation,  into  the  laws  of  cauft«- 
tion  from  which  it  resulta.  or  a  complex  law  of  causation  into  simpler 
and  more  general  ones  from  which  it  is  capable  of  being  deductively 
inferred  ;  if  there  do  not  exist  any  known  laws  which  fulfill  this  rf<piire- 
tneni,  we  may  feign  or  imagine  some  which  would  fulfill  it ;  and  this  is 
making  an  hypothesis. 

An  hypothesis  being  a  mere  supposition,  there  are  no  other  Uraita 
to  hypotheses  than  llM)se  of  the  human  imagination  ;  we  may,  if  we 
nhsase,  imagine,  by  way  of  accounting  for  an  effect,  some  cau.<ie  of  a 
kind  utterly  unknown,  and  acting  according  to  a  law  altogether  fio 
titious.  But  as  liypolheses  of  this  sort  would  not  have  any  t*f  the 
plausibility  belonging  to  those  which  ally  themselves  by  analogy  with 
kno\Mt  laws  of  nature,  and  besides  woidd  not  supply  the  want  which 
arliitnirj-  hypotheses  are  gent^rally  invented  to  satisfy,  by  enabling  tho 
imagination  to  reprewnt  tcj  ii:^etf  an  obscure  plumomenon  in  a  familiar 
light ;  there  is  probably  no  hypothesis  in  llju  history  of  scirnro  in  which 
b(>|h  the  agent  ilaclf  and  the  law  of  ila  operation  were  fictitious.  Eithei 
the  phenomenon  assigned  as  the  cause  is  real,  but  the  law  according  to 
which  it  acts  merely  supposed  ;  or  the  cause  is  fictitioDfi,  but  is  sup 
posed  to  produce  its  cfiects  according  to  laws  similar  to  those  of  a-^hw 
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knouit  cln!*s  of  phenumena.  An  instance  of  the  fii^t  kind  is  afforded 
by  ihe  diScrcnt  oupposilions  respecting  the  law  of  the  planetary  cen- 
tral force,  anterior  to  the  discover)'  of  the  true  law,  tliat  iho  force  varies 
n$  the  inverse  ttquarc  of  the  distance  ;  which  was  itself  suggefited  hy 
Newton,  in  the  first  instaace,  as  an  hypothesiii,  and  wns  vcriBed  by 
proving  that  it  led  dedurtirely  to  Kejpler's  laws.  Hypothcfles  of  the 
Becond  kind  are  aiich  as  the  vortices  of  Descartes,  which  were  fictitious, 
but  were  Bnpiwsed  to  obey  tJie  knowTi  laws  of  rotatory  motion  ;  or  the 
two  rival  hypotheses  respecting  the  nature  of  light,  the  one  ascribing 
the  phenomena  to  a  fluid  emitted  from  all  luminous  bodies,  the  utlier 
(now  more  generally  received)  attributing  them  to  vibratory  motions 
among  the  particles  of  an  ether  pervading  all  space.  Of  tlie  existence 
of  either  fluid  there  is  no  evidence,  save  clio  explanation  they  aie  cal- 
culated to  afford  of  some  of  the  phenomena;  but  they  are  apposed  to 
produce  their  eBocts  according  to  known  laws  ;  the  ordinary  laws  of 
continued  locomotion  in  the  one  case,  and  in  the  udicr,  those  of  the 
propagation  of  undulatory  muvements  among  the  particles  of  an  elastic 

According  to  llie  foregoing  remarks,  hypotheses  are  invented  to  en- 
able the  Deductive  Method  to  be  earlier  applied  to  phenomena.  But* 
in  order  to  discover  the  cause  of  any  phenomena  by  the  Deductive 
Method,  the  process  musf.  consist  of  three  parts ;  induction,  ratiocin- 
^on,  and  venfication.  Induction,  (the  place  of  which,  however,  may 
bo  supplied  by  a  prior  deduction,)  tu  ascertain  the  laws  of  the  causes; 
ratiocination,  to  compute  from  those  laws,  how  the  causes  will  oper* 
ate  in  the  particular  combination  known  to  exist  in  the  case  in  hand; 
\*enficatiou,  by  comparing  this  calculated  effect  with  the  actual  phe- 
nomenon. Nu  one  of  these  three  parts  of  the  process  can  be  dis- 
pensed with.  In  the  great  deduction  which  proves  the  identity  of 
gravity  and  the  central  force  of  the  solar  system,  all  the  three  are 
found.  First,  it  is  proved  from  the  moon's  motions,  that  the  earth 
attracts  her  with  a  force  varying  as  the  inverse  square  of  the  distance. 
This  (though  partly  dependent  on  prior  deductions)  corresponds  to 
the  first,  or  purely  inductive  step,  the  ascertainment  of  the  law  of  the 
cause.  Secondly,  from  this  law,  and  from  the  knowledge  previously 
obtained  of  the  raoon*s  mean  distance  from  the  earth,  and  of  tlie  actual 
amount  of  her  deflexion  from  the  tangent,  it  is  ascertained  with  what 
rapidity  the  eartli's  attraction  would  cause  her  to  fall,  if  she  wero  no 
further  off,  and  no  more  acted  upon  by  extraneous  forces,  than  terres- 
trial bodies  are :  this  is  the  second  step,  the  ratiocination.  Finallyi 
this   calculated  velocity  being  compared  with  the  observed  velocity 

twith  which  all  heavy  bodies  iall,  by  mere  gravity,  towards  the  surface 
of  the  earth,  (namely  sixteen  feet  in  the  first  second,  forty-eight  in  the 
second,  and  so  forth,  in  the  ratio  of  the  odd  number},  1,  3,  6,  &c.,)  iht* 
two  quantities  were  found  to  agree.  The  order  in  which  I  liavo  here 
presented  the  three  steps  was  not  the  exact  order  of  their  difico\ery  ; 
out  it  is  their  correct  logical  order,  as  portions  of  the  proof  that  the 
same  attraction  of  the  earth  which  causes  the  moon's  motioui  causes 
also  the  full  of  heavy  bodies  to  the  earth :  a  proof  which  is  thus  com 
plete  in  all  its  parts. 
Now,  the  Hypothetical  Methotl  suppresses  the  first  of  the  three  steps, 
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die  mducdon  to  ascertain  the  law ;  and  contents  itself  uHth  Lne  olOPi 
two  operations,  ratiocination  and  verification ;  the  law,  which  in  rua 
•oned  &om,  being  aasuniod,  instead  of  proved. 

This  process  may  e-vidently  be  legitimate  upon  one  8uppoaiti<>ii, 
namely,  if  the  nature  of  iho  case  bo  Huch  that  the  6nal  step,  the  verifi- 
cation, shall  amount  to.  and  fulfill  the  conditions  of^  a  complete  indue 
tion.  We  want  to  bo  assured  that  the  law  we  have  hypothetic  ally 
assumed  is  a  true  one  ;  and  its  leading  deductively  to  true  results  will 
afibrd  this  assurance,  provided  the  cose  bo  such  that  a  falec  law  can 
!»or  lead  to  a  true  result ;  provided  no  law,  except  the  very  one  which 
we  have  assumed,  can  lead  deductively  to  the  same  conclusions  which 
that  leads  to.  And  this  proviso  is  vcrj*  often  realized.  For  example, 
in.  that  perfect  specimen  of  deduction  which  we  just  cited,  tlie  original 
major  premiss  of  the  ralioci nation,  the  law  of  the  attractive  force,  was 
Bscertaiucd  in  this  very  mode  ;  by  this  legitimate  cmploj-mcnt  of  the 
Hypothetical  Method.  Nc\vton  began  by  nn  assumption,  that  the 
force  which  at  each  instant  deflects  a  planet  from  its  rectilineal  course, 
and  makes  it  describe  a  curve  round  the  sun,  is  a  force  tending  directly 
towards  the  sun.  He  then  proved  that  if  this  be  so,  the  planet  will  de- 
Bcribe,  as  we  know  by  KepkVs  first  law  that  it  does  describe,  emial 
areas  in  equal  times  ;  and,  lastly,  he  proved  tliat  if  the  force  acted  in 
any  other  direction  whatever,  the  planet  would  not  describe  equal 
areas  in  equal  times.  It  being  thus  shown  that  no  other  hypotliesia 
could  accord  with  the  facts,  the  assumption  was  proved ;  the  hypolho- 
sifl  became  a  law,  established  by  the  Method  of  DiiTerencc.  Not  only 
did  Newton  ascertain,  by  tliis  h)'poihetica]  process,  the  direction  of  the 
deflecting  force  ;  lie  proceeded  in  exactly  the  same  manner  to  ascer- 
tain the  law  of  variation  of  the  quantity  of  tliat  force.  Ho  assumed 
that  the  force  varied  inversely  as  the  square  of  tJie  distance ;  showed 
that  from  this  assumption  the  remaining  two  of  Kepler's  laws  might  be 
deduced  ;  and,  liniilly,  that  any  other  law  of  variation  would  give  re- 
sults inconsistent  with  those  laws,  and  inconsistent,  therefore,  with  tlie 
real  motions  of  the  planets,  of  which  Kepler's  laws  virerc  known  to  be 
a  correct  expression. 

It  is  thus  perfectly  possible,  and  inclee<l  is  a  very  common  occur- 
rence, that  what  is  an  hypothesis  at  tlie  beginning  of  the  inquiry 
becomes  a  proved  law  of  nature  before  its  Viose.  But  tins  cnn  only 
happen  when  the  inquiry  has  for  its  object,  not  to  detect  an  unknown 
cause,  but  to  determine  the  precise  law  of  a  couse  already  ascertained. 
If  it  had  not  boon  already  kno^vn  that  the  planets  were  hindere<l  from 
moving  in  straight  lines  by  some  force  tending  towards  the  interior  of 
their  orbit,  though  the  exact  direction  was  doubtful ;  or  if  it  had  not 
been  known  that  the  force  increased  in  some  proportion  or  other  as  the 
distance  diminished,  and  diminished  as  it  increased ;  Newton's  argu- 
ment would  not  have  proved  his  conclusion.  These  facts,  however, 
beuig  already  certain,  the  range  of  admissible  suppositions  was  limited 
to  llio  various  posoiblc  directions  of  a  lino,  and  the  various  poesiblo 
numerical  relations  between  the  variations  of  the  distance  and  tho 
variations  of  tho  attractive  force ;  now  among  these  it  was  easily 
shown  tliat  difToront  suppositions  could  not  lead  to  identical  conse- 
quences. 

Accordingly,  Newton  could  not  have  performed  his  second  groat 
plnlosophicat  operation,  that  of  identifying  terrestrial  gravity  with  the 
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central  force  of  tlio  sclar  fiyBtem.  by  the  some  hypailK^tical  method. 
When  the  Jaw  of  tlie  moon's  attraction  had  been  proved  from  the  data 
of  the  moon  itself,  then  on  finding  the  same  law  to  a<:cord  witli  the  phe- 
oomena  of  terrestrial  gravity,  he  was  warranted  in  adopting  it  as  the 
law  ijf  tlt03C  phenomena  likewise:  but  it  would  not  have  been  allow- 
able for  him,  without  any  lunar  data,  to  assume  that  the  moon  waa 
attracted  towards  the  earth  with  a  force  as  the  inverse  square  of  the 
diiitance,  merely  because  that  ratio  would  enable  him  to  account  for 
gravity  by  a  similar  attraction  :  for  it  would  have  boon  imposBibte  for 
him  to  prove  that  the  observed  law  of  the  fall  of  heavy  iMidiea  to  the 
earth  could  not  result  ti-om  any  force,  save  one  extending  to  the  moon, 
and  proportional  to  tlio  inverse  square. 

It  appears,  dien,  to  be  a  condition  of  a  genuinely  scientific  by- 
potliesis,  that  it  be  not  destined  always  to  remain  an  hypothesis, 
but  bo  certain  to  be  either  proved  or  dispiwed  by  that  comparieion 
with  observed  facts  which  is  termed  Verihcation.  In  hypotheses  of 
this  character,  if  they  relate  to  causation  at  alt,  the  effect  must  be  al- 
ready known  to  depend  upon  tJie  very  cause  supposed,  and  tho  hypo- 
thesis mo^t  relate  only  to  the  precise  mode  of  dependence ;  the  law  of 
the  variation  of  tho  cScct  according^  to  the  vanations  in  the  quantity  or 
in  the  relations  of  the  cause.  With  these  may  be  classed  the  hypo- 
theses which  do  not  make  any  suppoKition  with  regard  to  causation, 
but  only  with  regard  to  iho  law  of  correspondence  between  facts  which 
accompany  each  other  in  their  variations,  though  there  may  bo  no  rela- 
tion of  cause  and  effect  between  them.  Such  are  the  dilfercnt  false 
hypotheses  which  Kepler  made  respecting  the  law  of  the  refatclion  of 
light.  It  was  known  that  the  direction  of  the  line  of  refraction  varied 
with  every  variation  in  the  direction  of  the  line  of  incidence,  but  it  waa 
not  known  bow ;  that  is,  what  changes  of  tlio  one  corresponded  to  tho 
difiercnt  changes  of  the  other.  In  this  caao  any  law,  different  from  the 
true  one,  must  have  IcJ  to  faUe  results.  And,  lastly,  wo  niuKt  add  to 
these,  all  hypoiheticat  modes  of  merely  describing  phenomena ;  such  as 
the  hypulliELsis  of  the  ancient  astronomers  that  the  heavenly  bodies 
moved  in  circles;  tlie  various  hypotheses  of  eccentrics,  deferents,  and 
epicycles,  which  wore  added  to  that  original  hypothesis ;  the  nineteen 
false  hypotheses  which  ICepler  made  and  aban<loncd  respecting  the 
form  of  tho  planetary  orbits ;  and  even  the  true  doctrine  in  which  he 
finally  restca,  that  ihoeo  orbits  aro  ellipse;^,  which  was  but  an  hypo 
thesis  like  the  rest  until  verified  by  facts. 

In  all  these  cases,  verification  is  proof;  ii'  the  supposition  accords 
with  the  phenomena  there  needs  no  other  e\4dence  of  it.  13ut  in 
order  that  this  m^y  bo  the  case,  it  is  (as  we  have  seen)  necessary, 
when  the  hypothesis  relates  to  causation,  that  the  supposed  cause 
should  not  only  be  a  real  phenomenon,  something  actually  existing  in 
nature,  but  should  bo  already  kno^vn  to  have  some  inRucnce  upon  tho 
supposed  cSbct;  the  precise  degree  and  manner  of  the  influence  bcinjr 
the  only  point  undetermined.  In  any  other  case,  it  is  no  evidence  of 
the  inith  of  the  hypotliesia  that  wu  aro  able  to  deduce  the  real  phe 
nomena  from  it. 

La  it,  then,  never  allowable,  in  a  scientific  hypothesis,  to  a.uumc  a 
cause;  but  only  to  ascribe  an  assumed  law  to  a  known  cause  1  I  do 
not  assert  litis.  I  only  say,  that  in  the  latter  case  alone  can  tho  h^'po* 
riiesis  be  recci  cd  as  true  merely  because  it  explains  the  phenomena ; 
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in  the  former  case  it  is  only  tueful  by  suggesting  a  line  of  inT(.'Ktignti(i& 
which  may  possibly  terminate  in  obtaining  real  proof.  For  ihis  piu> 
poae,  as  is  justly  remarked  by  M.  Comte  (who  of  all  philosopfiere 
Bcems  to  mo  to  have  approached  the  nearest  to  a  sound  view  of  tliis 
important  subject),  it  is  indispensable  that  the  cause  suggested  by  the 
hypothesis  should  be  in  its  own  nature  susceptible  of  being  proved  by 
other  evidence.  This  seems  to  be  tlie  philosophical  import  oi  Newton's 
maxim  (ho  often  cited  with  approbation  by  subsequent  writers),  that 
the  cause  assigned  for  any  phenomenon  must  not  only  be  such  as  if 
admitted  would  explain  the  phenomenon,  but  must  also  be  a  vrra  cavxa. 
What  he  meant  by  a  vftra  causa  Newton  did  not  indeed  \'ery  explicitly 
define  ;  and  Mr.  Whewell,  who  dissents  from  tlic  propriety  of  any  such 
restriction  upon  the  latitude  of  framing  hypotheses,  has  had  little  diiB- 
culty  in  showing*  that  his  conceptiun  of  it  was  neither  precise  nor  con 
eistenc  with  itself:  accordingly  his  optical  theory  was  a  signal  instance 
of  the  violation  of  his  own  rule.  And  Mr.  WliewoU  is  clearly  right  ia 
denying  it  to  be  necessary  that  the  cause  assigned  should  be  a  cause 
already  known;  else  how  could  we  ever  become  acquainted  wich  any 
new  caus&t  But  what  is  true  in  the  maxim  is,  that  the  cause,  although 
not  known  previously,  should  be  capable  of  being  known  thereafter; 
that  its  existence  should  be  capable  of  being  detected,  and  its  con- 
nexion witli  the  effect  ascribed  to  it,  susceptible  of  being  proved,  by 
independent  evidence.  The  hypothesis,  by  suggesting  observalions 
and  experiments,  puts  us  upon  the  road  to  that  independent  evidence 
if  it  be  really  attainable;  and  till  it  be  attained,  the  bypntheaia  ought 
not  to  count  for  more  than  a  suspicion. 

§  5.  This  fiinction,  however,  of  hypotheses,  is  one  which  must  lie 
rerkoned  absolutely  indispensable  in  science.  When  Newton  euid, 
'*  Hypotheses  non  Hugo,"  he  did  not  mean  that  he  deprived  liimself  of 
the  facilities  of  invcsligaiion  afTi»rded  by  assuming  in  the  first  instance 
what  he  hoped  ultimately  to  be  able  to  prove.  Without  such  a.'wump- 
tions,  science  could  never  have  attained  its  present  state:  they  are 
necessary  steps  in  the  progress  to  something  more  certain ;  and  nearly 
everything  which  is  now  theory  was  once  hypothesis.  Even  in  purely 
experimental  science,  some  inducement  is  necessary  for  liying  one 
experiment  rather  than  another ;  and  altJiough  it  is  abstractedly  possi- 
ble that  all  the  experiments  which  have  been  tried,  mighc  have  been 
produced  by  the  mere  desire  to  ascertain  what  would  happen  in  certain 
ciiTumstances,  without  any  previous  conjecture  as  to  the  result;  yet 
in  point  of  fact  those  unobvious,  delicate,  and  often  cumbrous  and 
tedious  procesai^  of  experiment,  which  have  ibrowii  most  light  upon 
the  general  constitution  of  nature,  would  hardly  ever  have  been  unaer- 
taken  by  the  persona  or  at  the  lime  they  were,  unless  it  had  seemed 
to  depend  u{H)n  them  whether  some  general  doctrine  or  theory  which 
had  been  suggested,  but  not  yet  proved,  should  bo  admitted  or  not. 
If  thin  be  true  even  of  merely  experimental  inquir)',  llie  couvereion  of 
experimental  into  deductive  tnitlis  could  still  less  have  been  elTected 
without  large  temporary  assistance  from  hypotheses.  The  process  of 
tracing  regularity  in  any  complicated  and  at  first  e^^dJt  confused  sot  of 
■ppearanccs,  is  ncceasaiily  tentative :  we  begin  by  making  any  sujipo* 

*  PhttttojA]/  o/tht  Induetnt  Sdmetg,  vol.  it,  pp.  M1-4l 
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'iitioTi,  even  a  falee  one,  to  see  wbat  contiequcncos  wUI  follow  from  it; 
and  hy  observing  bow  tlieso  diller  froni  riie  real  pfaenomena,  we  learu 
whnl  correcliuns  to  mako.  in  our  assumption.  Tbo  aiinpleKi  supposition 
which  acttofds  witli  any  of  the  most  nbvioun  foct^,  \s  the  best  to  bc^iu 
with  ;  becauso  its  coii^uquencos  are  the  most  oaaily  trace*!.  Tliiti  niJu 
hypoibcsis  is  then  rudely  corrected,  and  the  operation  repeated;  and 
iho  comparison  of  the  coiiso<iuence.s  deduciblc  from  tlic  corrected  liypo* 
theaiii,  with  the  obsened  factJi,  8ugge»tH  slill  further  correction,  until 
the  deductive  resultM  are  at  laat  made  lo  tally  with  the  phenomena. 
"Some  fact,"  uaya  M.  Conito,*  "is  as  yet  litrlo  understood,  or  some 
law  in  tinlcnown:  wo  frame  on  tho  subject  an  hypoihctjiis  aa  accordant 
us  possible  with  the  whole  of  tbo  data  already  posacasod;  and  the 
ttcience,  beint^  thus  enabled  to  move  forward  trocly,  aUrays  ends  by 
leading  to  new  cuusoqucnces  capable  of  obscr\'ation,  which  either  cun- 
firm  or  refute,  unequivocally,  the  tirdt  supposition."  Noithor  induction 
nor  deduction,  ho  junlly  remarks,  would  enable  us  to  understand  even 
the  simplest  phenomena,  "  if  wo  did  nnt  often  commence  by  anticipa 
ting;  on  iho  results ;  by  making  a  provisional  supposition,  at  first  os$en> 
tially  conjectural,  as  to  some  of  the  very  notions  which  constitute  tho 
final  object  of  tlic  inrjuirj*."!  Let  any  one  watch  the  manner  in  whicb 
he  himself  unravels  any  complicated  mass  of  evidence;  let  bira  observe 
how,  for  instance,  he  elicits  the  true  history  of  any  occurrence  from 
the  involved  statements  of  one  or  of  many  witnesses:  he  wiU  find  that 
he  does  not  take  all  the  items  of  evidence  into  his  miud  at  once,  and 
attempt  to  weave  thorn  together:  tho  human  faculties  arc  not  equal  lo 
such  an  undertaking:  he  extemporizes,  from  a  few  of  the  particulars, 
u  first  rude  tlioory  of  tlie  mode  in  which  tho  facts  took  place,  and  then 
looks  at  tho  oilier  statoraonts  one  by  one,  to  try  whether  they  can  be 
reconciled  with  that  prnvisional  theory,  or  what  corrections  or  addition? 
it  requires  to  make  it  square  with  thorn.  In  this  way,  which,  as  M. 
Comte  remarks,  has  some  resemblance  to  tlie  Methods  of  Apjiroxima- 
tion  of  raathemaiicians,  we  arrive,  by  moans  of  hypotheses  at  conchi- 
flioiis  not  hypothetical.) 


CwT  d*  PMltucjAit  pMitht,  ii.,  p.  437  f  Ibid,  p.  431. 

1  As  an  example  of  a  Ifgitimala  hjipotacsiii  acconUns  to  llie  ttM  hero  laid  down,  M 
Oomto  cilrs  that  of  DrouMa:*,  who,  procenling  on  tho  verr  rational  principle  thai  rvr:> 
diwa^c  must  ori^nalc  in  some  definite  pait  or  other  of  the  organitm,  boldly  naftuirinl  ihni 
cemm  t'overi,  which  not  being  known  tu  be  local  wers  called  constitution il,  hutl  ttii'ir 
origin  in  th«  mucoufl  membrane  of  the  alirnrntary  canal.  The  supposition  was  iTidcctl.  a» 
there  is  strong  ground  lo  believe,  erroneous;  but  he  waa  Juittified  in  inakmir  it,  ttmco  by 
dtMlucing  tbo  coniCKiuaiiceJi  ol  the  iiuppovitiiHi,  and  comparing  them  with  tb«  fact*  of  those 
maladicif,  ho  mighl  Iw  certain  of  disproTing  his  bTpoChe«iii  in  case  it  was  III  fouiuled.  nntt 
might  expect  that  tho  cotnpahsou  would  nuiterioily  aid  Uim  m  {nuning  anotlicr  niurecun- 
fonnublti  to  the  phetMineiM. 

The  doctrine,  now  UBiversally  received,  that  the  earth  is  a  grctt  natun)  magnet  with 
two  p<?]vs,  was  originally  an  hrputlmais  of  the  celebrated  Gilbert. 

Anolbrr  hypothesis,  to  the  irglliinftcy  of  which  no  objection  can  he,  and  one  which  is 
well  rnlculiUvl  to  light  the  pHtb  of  ecienttfic  inquiry,  is  thai  suggested  both  by  Dr.  Amott 
and  Sir  John  Ilerschol,  that  ths  br«in  is  a  voltaic  pile,  and  that  tach  of  its  pulsutioiia  is  a 
discharge  of  electricity  through  the  system.  It  has  been  remarked  that  the  Benaalton  fell 
by  Uic  band  from  tho  beating  of  a  brain,  or  ercn  of  Ihfl  great  arlenes.  bears  a  strong  resom- 
bianco  to  a  rottnic  shock.  And  the  bypotbesia,  if  followed  to  itt  coosequeDCos,  might 
afford  a  plaatdble  oxplanation  of  nuny  physiological  facte,  while  there  i<i  nothing  to  ilis< 
conrago  tho  liope  that  we  may  in  tune  sufltciently  understand  the  conditions  of  voUaie 
phenomena  to  render  the  truth  of  the  hypothesTs  amenable  to  obsemtion  and  cxpcruncni. 

The  oltempt  to  localize,  in  dilTotcnt  regions  of  tho  brain,  the  physical  organs  of  our  dif> 
leient  mental  faculties  and  propensities,  was,  on  the  part  of  its  original  author,  a  itrictly 
tecitimate  example  of  a  scicntilic  bypothetia  ;  and  we  ought  not,  therefore,  to  hlaiue  him 
(t'T  the  extremely  slixbt  grounds  on  which  be  oAen  proceede>d,  ui  an  oporatiou  whick 
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§  6.  It  ia  perfectly  confiistcni  with  tbc  spirit  of  the  method,  to  aasunie 
in  this  provi»ioRal  maimer  nd  only  an  hypothcfiis  respecting  the  law  of 
what  wo  aheady  know  to  be  the  cause,  but  an  hypothesis  respecting 
tho  cause  itself.  It  ia  allowable,  useful,  and  often  even  necessary,  to 
begin  by  asking  ourselves  what  cause  way  have  produced  the  effect, 
in  order  that  v,'e  may  know  in  what  direction  to  look  out  for  evidence 
to  Uflermine  whetlicr  it  actually  did.  The  vortices  of  Deecartcs  would 
have  been  a  perfectly  leg^itiniute  hypothesis,  if  it  had  been  possible,  by 
any  mode  of  exploration  which  we  could  entertain  the  hope  of  ever 
[lossessing,  to  bring  the  question,  whether  sucli  vortices  exist  or  not, 
within  the  roach  of  our  obsemn^  faculties.  Tho  hypothesis  was  vicious, 
simply  because  it  could  not  lead  to  any  course  of  investigation  rajmble 
of  converting  it  from  an  hypothesis  into  a  proved  fact.  The  prevailing 
hyputhcsisof  a  luminiforous  ctlier  I  camiot  out  consider,  with  M.Ctmile, 
to  bo  tainted  with  tho  same  vice.  It  can  never  be  brought  to  the  lea! 
of  observation,  because  the  ether  is  supposed  wonting  in  ail  the  pmjxrr- 
lies  by  means  of  which  our  senses  taKO  cognizance  of  external  phe- 
nomena. It  can  neither  be  seen,  heard,  smelt,  lasted,  nor  lonched. 
The  possibility  of  deducing  from  its  supposed  laws  a  considerable 
number  of  the  phenomena  of  light,  is  tho  solo  evidence  of  its  existence 
that  we  have  ever  to  hope  for ;  and  this  eWdence  cannot  be  of  the 
Bmallest  value,  because  we  cannot  have,  in  the  cose  of  such  an  hypoth- 
esis, the  assurance  tliat  if  the  hypothesis  be  false  it  must  lead  to  results 
at  variance  with  tho  true  facts. 

Accordingly,  most  ihinkera  of  any  degree  of  sobriety  allow,  that  ar 
hypothesis  of  this  kind  is  not  to  bo  received  as  {irobably  true  because 
it  nccounts  f4>r  all  tlio  known  jthononiena ;  since  this  is  a  condition 
of^cn  fiilfiHcd  equally  well  by  two  conflicting  hypotheses;  and  if  we 
give  ourselves  the  license  of  inventing  the  causes  themselves  iis  well  as 
their  laws,  a  person  of  fertile  imogination  might  devise  a  hundred 
modes  of  accounting  ftir  any  given  iijcl.  while  there  are  probiibly  a 
UiQUsand  more  which  are  equally  possible,  but  which,  for  want  of 
anything  analogous  in  our  exjierienco,  our  minds  are  unfitted  to  con- 
ceive. But  it  seems  to  be  thought  that  an  hypothesis  of  the  sort  in 
question  is  entitled  to  a  more  favorable  reception,  if  besides  nccotmt- 
ing  for  all  the  facts  previously  kno^vn,  it  has  led  to  the  anticipation  and 
[iredictiun  of  others  which  experience  afterwards  verified;  as  the  un- 
^ulatory  theory  of  light  led  to  the  prediction,  subsecjuenllv  realized  by 
experiment,  tliai  two  luminous  rays  might  meet  eaeli  other  in  such  a 
manner  as  to  produce  darkness.  Such  predictions  and  their  Culiilment 
arc,  indeed,  well  calculated  to  strike  the  ignorant  Tulgar,  whose  faith 
in  science  rcst^  solely  upon  similar  coincidences  between  its  prophe- 
cies and  what  comes  to  pass.  But  it  ia  strange  that  any  cont^iderablc 
stress  should  bo  laid  upon  such  a  coincidence  by  scientific  thinkers.  II 
the  laws  of  tho  propagation  of  light  accord  with  thoae  of  tlie  vibra* 

could  only  be  teDtaliw,  thooeli  we  may  rcpf  l  Ihnt  mtterials  barely  sufficicat  for  a  first 
mile  hypotheMS  nhoaM  h*ve  been  hastily  worked  tip  by  hiKitiicccsftars  into  the  vain  sem* 
blance  of  a  wiencp.  Whalevcr  therr  may  bp  of  rpahty  in  the  connexion  bctwern  llio 
«cBle  of  menial  endowment!!  and  the  Tnrimio  degrees  of  cornplicatlun  in  the  coiebral  »yfitem 
(and  that  there  is  some  Burh  connexion  roiD;«iralii'e  miatoiny  8e«im  strongly  tv  iiidir ate), 
it  wan  in  no  other  wny  bo  likely  to  Iw  brought  Lj  Upht  as  by  framing,  in  tlic  first  mvtance, 
so  byputbeMB  similar  to  tb»t  vi  OaII.  But  the  verification  tif  any  such  hypolhcvu  ix  nl 
tfiiidoid,  fioin  the  peculiar  natute  of  tbc  phenomena,  with  difficuUiea  which  rbreaolu^ta 
HsTc  not  hitherto  ahown  thcmaelTei  ^ven  competent  to  appreciAto,  mu«h  lesa  to  otet 
'onw. 
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lions  of  an  olaatic  ftui  ,1  in  as  many  respects  as  is  necessary  to  moke  the 
hypothesis  a  plausible  explanation  of  all  or  most  of  the  phenomena 
known  at  ihe  dmo,  it  is  nothing  stmnge  that  they  should  accord,  with 
each  other  in  one  respect  more.  Though  twenty  such  coincidences 
should  occur,  they  would  not  prove  the  reality  of  tho  undulpitory  ether ; 
it  would  not  follow  that  the  phenomena  of  light  were  results  of  the  laws 
of  elaalic  fluids,  but  at  most  that  they  are  governed  by  laws  in  some 
measure  analogous  to  these ;  which,  we  may  observe,  is  already  cer- 
tain, from  the  fact  that  the  hypothesis  in  quesdon  could  be  for  a  mo- 
ment tenable.  There  are  many  such  harmonies  running  through  the 
laws  of  phenomena  in  other  respects  radically  distinct.  The  remark- 
able resemblance  between  the  lawrt  of  light  and  many  of  the  laws  of 
heat  (while  olhers  arc  as  remarkably  different),  is  a  rase  in  point. 
There  is  an  extraordinary  similarity  running  through  the  properties, 
considered  generally,  of  ccitain  substances,  as  chlorine,  iodine,  and 
brome,  or  sulphur  and  phosphorus ;  so  much  so  that  when  chemists 
discover  any  new  property  of  the  one,  they  not  only  are  not  surprised, 
but  expect,  to  find  that  the  other  or  others  have  a  property  analogous 
to  it.  But  the  hypothesis  that  chlorine,  iodine,  and  brome.  or  that 
sulphur  and  phosphorus,  are  the  same  substances,  would,  no  doubt, 
be  quite  inadmissible. 

I  do  not,  like  M.  Comtc,  altogether  condemn  those  who  employ  them- 
selves in  working  out  into  detail  this  sort  of  hypotheses;  it  is  useful  to 
ascertain  what  are  the  known  phenomena  to  the  laws  of  which  those 
of  the  subject  of  inquiry  bear  the  greatest,  or  even  a  great  analogy, 
since  this  may  suggest  (as  in  the  case  of  tho  luminlferous  ether  it  ac- 
tually did)  experiments  to  determine  whether  the  analogy  \vhich  goes 
so  fjir  does  not  extend  still  further.  But  that  in  doing  this,  men  should 
imagine  themselves  to  be  seriously  inquiring  whether  the  hypothesis  of 
an  ether,  an  electric  fluid,  or  the  like,  is  true ;  that  they  should  fancy 
it  possiiile  to  obtain  the  assurance  that  the  phenomena  arc  produced 
in  that  way  and  no  other ;  seems  to  me,  I  confess,  as  unworthy  of  the 
present  improved  conceptions  of  the  methods  of  physical  science,  as  it 
does  to  M,  Comte.  And  at  the  risk  of  being  charged  >vith  want  of 
modesty,  I  cannot  help  expressing  astonishment  that  a  philosopher  of 
the  extraordinary  attainments  of  Sir.  Whewell,  .should  have  written  an 
elaborate  treadse  on  the  philosophy  of  induction,  in  which  he  recog- 
nizes absolutely  no  mode  of  induction  except  that  of  trying  hypoihesw 
after  hypothesis  until  one  is  found  which  fits  the  phenomena ;  which 
one,  when  found,  is  to  be  assumed  as  true,  mtli  no  other  reservation 
than  that  if  on  reexamination  it  should  appear  to  assume  more  than  is 
needful  for  explaining  the  phenomena,  the  superfluous  part  of  the  as- 
sumption should  be  cut  off*.  It  is  no  exaggeration  to  say  chat  the  pro- 
cess which  we  have  described  in  these  few  words,  is  the  beginnmg, 
middle,  and  end  of  the  philosophy  of  induction  an  Mr.  Whewell  con- 
ceives it.  And  this  withitul  the  slightest  distinction  between  the  cases 
in  which  it  may  be  kno\vn  beforehand  tliat  two  diflbrcnt  hypolheses 
cannot  lead  to  the  same  result,  and  those  in  which,  for  aught  we  can 
ever  know,  ilie  range  of  suppositions,  all  equally  consistent  with  tJic 
phenomena  may  be  infinite, 

^  7.  U  is  necessary,  bofiirn  quirting  the  subject  of  hypolheses,  to 
giiard  against  the  appearance  of  reflecting  upon  the  philosophical  ccp 
Pp 
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luinty  of  several  Waiiclios  *f  physical  inquiry,  wliicJi,  alihough  tinlv  m 
Uicir'iniaucy,  I  lioM  to  b«.  strictly  inductive.  There  is  a  great  diner* 
euce  between  invciilmg  laws  of  nature  to  account  for  clas&cs  of  plw- 
niimena,  and  merely  endeavorliig,  in  conformity  with  know^  laws,  t^ 
conjecture  what  coUucalions.  now  gone  by,  may  Save  given  binh  to 
individual  facts  still  in  exititence.  The  latter  is  the  strictly  legitimate 
operation  of  inferring  from  on  obscned  cflect,  the  existence,  in  time 
past,  of  a  cause  similar  to  that  by  -wliich  wc  know  it  to  be  produced  in 
all  cases  in  which  wc  have  actual  experience  of  its  origin.  This,  for 
'  examjile,  is  the  scope  of  the  inquiries  of  geology- ;  and  they  are  no 
more  illogical  or  vi^jionary  than  judicial  inquines,  which  also  aim  at 
discovering  a  past  event  by  inference  from  those  of  its  eflecls  which 
still  subsist.  As  wo  can  ascerluiii  whether  a  man  was  murderud  or 
died  a  natural  death,  from  the  indications  exhibited  by  the  corpse^ 
ihe  presence  or  absence  of  signs  of  Ktrugt;ling  on  iho  ground  or  on  the 
adjacent  objects,  llio  marks  of  blood,  the  footsteps  of  the  supposed 
murderers,  and  so  on,  proceeding  throughout  upon  uniformities  ascer- 
tained by  a  perfect  induction  without  any  mixture  of  hypothesis ;  so  if 
we  find,  on  and  beneath  tlie  surface  of  our  planet,  masses  exactly 
similar  to  deposits  from  water,  or  to  results  of  the  cooling  of  matter 
melted  by  fire,  we  may  juslly  conclude  that  such  has  been  rheir  origin; 
and  if  tlie  effects,  titough  similar  in  kind,  are  on  a  far  larger  scale  than 
uny  which  arc  produced  now,  wo  may  rationally,  and  widiout  hypoth- 
esis, conclude  that  the  causes  existed  formerly  with  greater  intensity. 
Further  than  this  no  geologist  of  authority  has,  since  the  rise  of  the 
present  enlightened  school  cd'  geological  speculaLion.  attempted  to  go. 
In  many  geological  inquiries  it  doubtless  happens,  that  although  iho 
taws  to  which  tiie  phenomena  arc  ascribed  ore  known  lows,  oud  iho 
agents  known  accnts,  those  agents  are  not  known  to  have  been  pres- 
ent in  the  particular  cose.  Thus  in  the  speculation  respecting  the 
igneous  origin  of  trap  or  granite,  the  fact  does  not  admit  of  direct 
prtKjf,  that  those  substances  have  been  actually  subjected  to  intense 
beat.  But  the  same  tiling  might  be  said  of  all  judicial  inquiries  which 
proceed  upon  circumstantial  evidence.  We  can  conclude  that  a  man 
was  murdered,  alUiough  it  is  not  proved  by  the  testimony  of  eye-wit- 
nesses that  a  man  who  had  the  intention  of  murdering  him  was  present 
on  the  spot.  It  is  enough  if  no  other  known  cause  could  have  gener- 
ated the  eflecls  shown  to  have  been  produced.  And  so,  in  geology, 
it  is  enough  that  no  other  kno^vn  agent  tlian  lieul  could,  according  to 
any  known  law,  have  produced  the  unstrutilied  rocks,  while  there  is 
the  strongest  reason  to  believe  that  any  terrestrial  agent  capable  of 
operating  on  so  large  a  scale  would  not  have  remained  unknown. 

The  celebrated  speculation  of  Laplace,  now  very  generally  received 
as  probable  by  astronomers,  concerning  the  origin  of  tlte  earth  and 
planets,  participotcs  essentially  in  the  strictly  inductive  character  of 
modern  geological  theory.  The  speculation  is,  tliut  tbo  atmosphere  of 
llic  sun  originally  extended  to  tho  present  limits  of  the  solar  system ; 
from  which,  by  the  process  of  coolmg,  it  has  contracted  to  its  present 
dimensions ;  and  since,  by  the  general  principles  of  mechanics,  the 
rotntion  of  the  sun  and  of  its  accompanying  atmosphere  must  increase 
in  rapidity  as  its  volume  diminii^hes,  tho  increajted  centrifugal  force 
genenUr^  '  'vtjitiun,  overbalancing  the  action  of  grav- 

italio  abandon  successive  rings  of  vaporoui 
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iniLtter,  wbicb  are  suj>])i»ed  to  have  condentietl  by  wwling,  and  to  Imve 
become  our  plaiicta.  Tliere  is  in  this  theory  no  unknowii  substance 
introiluccd  upon  supposition,  nor  any  unkno^vn  property  or  law  ascribed 
lo  a  known  substance.  The  known  laws  of  matter  authortzo  us  to 
suppose  that  a  body  which  is  constantly  giving  out  so  largo  an  amount 
ot'  heat  as  the  sua  is,  must  bo  progressively  cooling,  and  thai  by  the 
process  of  cooling  ii  must  contract ;  if,  iherafbre,  we  endeavor,  from 
the  present  state  of  that  luminary,  to  infer  its  state  in  a  time  long  past. 
we  must  necessarily  suppose  that  its  atmosphere  extended  much  fur- 
ther than  at  present,  and  wo  are  entitled  to  suppose  that  it  extended  as 
far  as  we  con  trace  those  efTecta  which  it  would  naturally  leave  behind 
it  on  retiring ;  and  such  the  planets  arc.  These  suppositions  bcin^ 
made,  it  follo^vs  from  known  laws  tliat  successive  zones  of  the  solar 
atmo-sphere  would  be  abandonctl ;  that  th^so  would  continue  to  revolve 
round  the  sun  with  the  same  velocity  as  when  they  formed  part  of  liis 
substance ;  and  that  they  would  cool  down,  long  hcforo  the  sun  him- 
self, to  any  given  temperature,  and  consequently  to  that  at  which  the 
greater  part  of  the  vaporous  matter  of  which  they  consisted  would 
become  liquid  or  solid.  The  known  law  of  gravitation  would  then 
cause  ihcm  to  agglomerate  in  masses,  which  would  assume  the  shape 
our  planets  actually  exhibit;  would  acquire,  each  round  its  own  axis, 
a  rotatory  movement ;  and  would  in  that  state  revolve,  as  the  plnnets 
actually  do,  about  the  sun,  in  the  same  direction  with  the  sun's  rota- 
tion, but  with  loss  velocity,  and  each  of  them  in  the  same  periodic  time 
which  tho  sun's  rotation  occupied  when  his  atmosphere  extended  to 
lliat  |>oiut;  and  this  also  M.  Comte  has,  by  the  necessary  calculations, 
ascertained  lo  be  true  within  certain  small  limits  of  error,  *  There  is,  thus, 
in  Lnplace's  theory,  nothing  hyi>otIietical :  it  is  an  example  of  legitimiite 
reasoning  from  a  present  effect  to  its  past  cause,  according  to  tho  known 
laws  of  that  cause ;  it  assumes  nothing  more  than  that  objects  which 
really  exist,  obey  the  laws  which  ore  knov^n  to  be  obeyed  by  all  ter- 
restrial objects  resembling  them.  Tho  theory  tlicreforo  is,  im  1  have 
said,  of  a  similar  character  to  the  theories  of  geologists;  inferior  to 
them  in  certainty,  in  about  the  same  ratio  as  those  are  inferior  to  facts 
conclusively  ostabllshod  by  a  judicial  inquiry.  For,  the  uncertainty 
whether  the  laws  of  nature  which  prevail  on  our  earth  prevail  in  the 
whole  solar  system,  is  about  equal  to  tho  uncertainly  whether  the  laws 
which  prevail  in  our  earth  to-day  prevailed  there  a  thousand  ages  ago. 
Laplace's  theory  requires  both  these  assumptions,  geology  the  latter 
only,  and  judicial  inquiries  require  uoither.f 

*  Caura  dt  Philowophu  PtuitM,  li.,  pp.  370-383. 

t  Sec,  few  an  intereatmg  exposition  of  this  theory  of  Lftplaco,  tho  Architecturt  of  tkt 
Hetnenj,  by  ProfpsBor  Nichol,  of  Gtugovr ;  a  book  proresiadiy  popular  rather  titan  tcien 
Lific,  but  the  production  of  a  thinker  who,  both  in  thii  ind  in  other  dcpartmonls,  ti  ctpabif 
of  mucV  more  than  merely  expotiDding  tho  speculations  of  hia  prodeceMor*. 
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CHAPTER  XV. 
ur  rauGBEasivE  effects.  am»  of  the  contimvbd  action  op  causes, 

§  1.  Ik  the  last  four  cbaptcrs,  we  have  traced  the  general  uullinea 
of  the  theory  of  the  generaCion  of  derivative  lawa  from  uhimoio 
ones.  In  the  present  chapter  our  atteniiuu  vnW  he  dirocie<l  to  a 
panicuhir  case  of  the  derivation  of  luwa  frnm  other  laws,  but  a  ra»e 
so  general,  and  so  important,  ns  not  only  to  repay  but  to  require  a 
separate  examination.  Thiit  ie.  the  case  of  a  coni])lex  phenomenon 
resulting  from  one  simple  law,  by  the  continual  addition  of  an  efi'ect  to 
•tsolf. 

There  are  some  phenomena,  some  bodily  sensations  for  example, 
which  are  essentially  instant  an  eoue.  and  whoso  existence  can  only  be 
prolonged  by  tlie  prolongation  of  the  existence  of  the  cause  by  which 
lliey  are  produced.  Bui  most  phenomena  are  in  their  own  nature 
pnrmaTieut ;  having  begun  to  exist,  they  would  exist  for  ever  unless 
some  cause  intervened  having  a  tendency  to  alter  or  destroy  them. 
Such,  for  example,  are  all  the  facts  or  phenomena  which  we  call  bi'dieo. 
Water  once  produced,  will  not  of  itself  relapse  into  the  state  of  hydro- 
gen and  oxygen;  such  a  change  requires  some  agent  ha\-ing  the  power 
of  decomposing  tho  compound,  tiucb,  again,  are  the  positions  in 
space,  and  the  movements,  of  l)odies.  No  object  at  rest  alters  its 
position  witliout  the  intervention  of  some  conditions  extraneous  to 
ittfolf;  and  when  once  in  motion,  no  object  returns  to  a  state  of  rest, 
or  alters  either  its  direction  or  its  velocity,  unless  some  new  external 
conditions  are  au|)ennduced.  It,  therefore,  peri>etually  happens  that 
a  lemjiorary  cause  gives  rise  to  a  permanent  eflect  The  contact  of 
iron  with  moist  air  for  a  few  hours,  produces  a  rust  which  may  endnre 
for  centuries ;  or  a  projectile  ibrce  which  launches  a  caimon  ball  into 
space,  produces  a  motion  which  would  continue  for  ever  unless  some 
nther  force  counteracted  it. 

Between  the  two  examples  which  we  have  here  given,  there  is  a 
diflercnce  worth  pointing  out.  In  the  former,  (in  which  the  phenom- 
enon produced  is  a  substance,  and  not  »  motion  o{  a  substance,) 
since  the  rust  remains  for  ever  and  unaltered  unless  some  new  cause 
Bupen'enea,  we  may  speak  of  the  contact  of  air  a  hundred  years  ago 
as  even  the  proxiraate  cause  of  the  rust  which  has  existc^l  from  tlmt 
time  until  now.  But  when  the  cfil'ct  is  motion,  which  is  itself  a  change, 
we  must  use  a  diilerent  language.  The  permanency  of  tho  effect  is 
now  only  the  permanency  of  a  series  of  changes.  The  second  foot, 
or  inch,  or  rnilc  of  motion,  is  not  the  more  prolonged  duration  of 
the  first  foot,  or  inch,  or  mile,  but  nnoiher  fact  which  succeeds,  and 
which  may  in  some  rospects  be  very  unlike  the  former,  since  it 
carries  the  body  through  a  different  region  of  space.  Now,  the 
original  projectile  force  which  set  the  body  moving  is  tho  remote 
cause  of  all  its  motion,  however  long  continued,  but  tho  proxi'mafe 
cause  of  no  motion  except  that  which  took  place  at  the  fir»t  instant. 
l^ie  motion  at  any  subsequent  instant  is  proximately  caused  })v  the 
motion  which  took  place  at  t}ie  instant  preceding.  It  is  on  tiiat, 
Md  not  on  the  original  moving  cause,  thai  the  moticn  at  any  given 
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municnt  depends.  For,  suppose  that  the  body  passes  through  some 
resisung  medium,  which  partially  counteracts  tho  eflect  of  the  origiuoJ 
impulse,  atid  by  so  doing  retards  the  motion:  this  counteraction  (il 
needs  scarcely  hero  be  repeated)  is  as  strict  an  example  of  obedience 
to  tho  law  of  the  impulse,  as  if  the  body  hud  gouo  on  moving  with  it3 
original  velocity  ;  but  the  motion  which  results  is  difluront,  being  now 
a  compound  of  the  eflects  of  two  causes  acting  in  contrary  directions, 
iitsteou  of  the  one  oSbcC  of  one  cause.  Now,  what  cause  does  the 
body  obey  in  its  subsequent  motion  1  The  original  cause  of  motion, 
or  the  actual  motion  at  the  preceding  instant?  The  latter:  ibr  when 
the  object  issues  from  the  resisting  medium,  it  continues  moving  not 
with  its  original,  but  with  its  retarded,  velocity.  The  motion  having 
once  been  diminished,  all  that  which  follows  is  diminiuhod.  The 
efiect  changes,  because  the  cause  which  it  really  obeye,  the  proximate 
cause,  the  real  cause  in  fact,  has  changed.  This  principle  is  recognized 
by  mathematicians  when  they  enumerate  among  tho  causes  by  which 
the  motion  of  a  body  is  at  any  instant  determined,  the  force  generated 
by  the  previous  motion;  an  expression  which  would  be  absurd  if 
taken  to  imply  that  this  '*  force"  was  an  intermediate  link  between  the 
cause  and  tne  eifcct,  but  which  realty  means  only  the  previous  motion 
itself,  considered  as  a  cause  of  further  motion.  Wc  must,  therefore, 
if  we  would  speak  with  perfect  precision,  consider  each  link  in  the 
succeaaion  of  motions  as  the  effect  uf  tho  link  preceding  it.  But  if, 
for  the  convenience  of  discourse,  we  speak  of  the  whole  scries  as  one 
effect,  it  must  be  as  an  effect  produced  by  the  original  impelling  force; 
a  permanent  effect  produced  by  an  instantaneous  causo,  and  possessing 
the  property  of  self-perpetuation. 

Let  us  now  suppose  that  the  original  agent  or  cause,  instead  ot 
being  instantaneous,  is  permanent.  Whatever  effect  has  been  pro- 
duced up  to  a  given  time,  would  (unless  prevented  by  the  intervention 
of  some  new  cause)  subsist  permanently,  even  if  the  cause  were  to 
perish.  Since,  however,  the  cause  does  not  perish,  but  continues  to 
exist  and  to  operate,  it  must  go  on  producing  more  and  more  of  the 
effect ;  and  instead  of  an  uniform  effect,  we  have  a  progressive  series 
of  effects,  arising  £rom  the  accumulated  influeuce  of  a  permanent  cause. 
Thus,  the  contact  of  iron  with  the  atma<^plicrQ  causes  a  portion  of  it  to 
rust ;  and  if  tlie  cause  ceased,  the  effect  already  produced  would  be 
permanent,  but  no  further  effect  would  be  added.  If,  however,  tho 
cause,  namely,  exposure  to  moist  air,  continues,  more  and  more  of  the 
iron  becomes  rusted,  until  it  is  all  convened  into  a  red  powder,  when 
ono  of  tho  conditions  of  tho  production  of  rust,  namely,  the  presence 
of  unoxidized  iron,  has  ceased,  and  the  effect  cannot  any  longer  be 
produced.  Again,  the  earth  causes  bodies  to  fall  towards  it,  that  is, 
the  existence  uf  the  earth  at  a  given  instant,  causes  an  unsupported 
body  to  move  towards  it  at  the  succeeding  instant:  and  if  the  earth 
were  instantly  annihilated,  as  much  of  clio  effect  as  is  already  produced 
would  continue ;  the  object  would  go  on  moving  in  the  same  direction, 
with  its  acquired  velocity,  until  intercepted  by  some  body  or  dcHccted 
by  Boino  other  force.  The  earth,  however,  not  being  annihilated,  goes 
on  producing  in  the  second  instant  an  effect  similar  and  of  equal 
amount  to  the  first,  which  two  effects  being  added  together,  there 
results  an  accelerated  velocity;  and  iJiis  opera'.iou  being  repeated  at 
each  succoasive  instant,  the  mere  permanence  )f  the  cauie,  aI(hou<;h 
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withoul  increase,  gives  rise  to  a  constant  progresBive  increase  of  th« 
effect,  so  long  as  all  the  conditions,  nogativo  and  positive,  of  the  pro* 
duction  of  thttt  effect  coutinuc  to  be  realized. 

It  mutsc  be  obrioiis  timt  this  state  of  things  is  merely  a  case  of  the 
Composition  of  CauHos.  A  cause  which  continues  in  action,  must  on 
a  strict  analysis  bo  considered  as  a  number  of  causes  exactly  similar, 
successively  introduced,  and  producing;  by  their  combination  the  sum 
of  thceflects  which  they  would  severally  produce  if  they  acted  singly. 
The  progressive  rusting  of  the  iron  is  in  strictness  the  sum  of  the 
effects  of  many  particles  of  air  acting  in  succession  upon  correspond- 
ing particles  of  iron.  The  continued  action  of  the  earth  ujKto  n  falling 
body  is  equivalent  to  a  scries  of  forces,  applied  in  successive  inntants, 
each  tending  to  produce  a  certain  constant  quantity  of  Tnotii.in:  and 
the  motion  at  each  instant  is  the  sura  of  the  effects  of  the  new  force 
applied  at  the  preceding  instant,  and  of  tlic  motion  already  acquired. 
In  each  instant,  a  fresh  effect  of  which  grovity  ia  the  proximate  cause, 
is  added  to  the  effect  of  which  it  was  the  remote  cause:  or  (to  express 
the  same  thing  in  another  manner)  the  effect  produced  by  the  caith's 
influence  at  the  instant  last  elapsed,  is  added  to  the  sura  of  the  effects 
of  which  the  remote  causes  were  the  influences  exerted  by  the  earth 
at  all  the  previous  instants  since  the  motion  began.  The  case^  there- 
fore, comes  under  tlio  principle  of  a  concurrence  of  causes  producing 
an  effect  equal  to  the  sum  ot  their  separate  effects.  But  as  the  causes 
come  into  play  not  all  at  once,  hut  successively,  and  as  tlie  effect  at 
each  instant  is  the  sum  of  the  effects  of  those  causes  only  which  have 
come  into  action  up  to  that  instant,  the  result  assumes  the  form  of  an 
ascending  series;  a  succession  of  sums,  each  greater  than  that  which 
preceded  it;  und  wo  have  thus  a  progressive  effect,  from  the  continued 
action  of  a  cause. 

Since  tlie  continuance  of  the  cause  influences  the  effect  only  by 
adding  to  its  quantity*,  and  since  the  addition  takes  place  according  to 
a  fixed  law  (equal  quantities  in  equal  limes),  the  result  is  caj)Bble  ol 
being  computed  on  mathematical  principles.  In  fact,  this  case,  being 
that  of  intinttesinml  increments,  is  precisely  the  case  which  the  differ- 
ential calculus  was  invented  to  meet.  The  questions,  what  vtVccl  will 
result  from  the  continual  addition  of  a  given  cause  to  itself  J  and,  wlmt 
amount  of  the  cause,  being  continually  added  to  itself,  will  produce  a 
given  amount  of  the  effect  ?  are  evidently  mathematical  qucstinus,  and 
to  he  treated,  therefore^  deductively.  If,  as  we  have  seen,  cases  of  the 
Composition  of  Causes  are  seldom  adapted  for  any  other  than  deduc< 
tive  mvestigation,  this  is  especially  true  in  the  case  now  examined,  the 
continual  com[>osition  of  a  cause  with  its  own  previous  eflccts ;  since 
such  a  case  is  peculiarly  amenable  to  the  deductive  method,  while  the 
undistinguifil.able  manner  in  which  llie  effects  arc  blended  with  one 
another  and  with  tho  causes,  must  make  the  treatment  of  such  an 
instance  experimentally,  still  more  chimerical  than  in  any  other  case 

§  2.  We  shall  next  advi^rt  lo  a  rather  more  intricate  operation  of  the 
same  principle,  namely,  when  the  cause  does  not  merely  continue  in 
action,  but  undergoes,  during  the  same  time,  a  prr>gi-cssive  change  in 
ihoso  of  its  circumstances  which  contributt;  to  determine  the  effect.  In 
this  cnso.  as  in  tlie  former,  the  total  effect  goes  on  accumulating,  by 
the  continual  addiiioi    of  a  fresh  effect  to  that  already  pro^ticed,  but 
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it  is  no  longer  by  llic  iiddilion  of  cqiinl  quaiiiities  in  ctjual  limes;  the 
quanlttie^  added  aro  unequal,  and  even  the  quality  may  now  be  differ- 
ent. If  the  change  in  tlio  elale  of  llie  permanent  cuu»o  be  progrcsaivc, 
the  elTcct  will  go  thnnigh  a  double  nenea  of  cbangea,  arising  partly 
fi'om  the  accumulaterl  action  of  the  cause,  and  partly  from  ihe  changes 
in  itfl  action.  The  elfect  is  still  a  progressive  eflect,  produced,  how- 
ever, not  by  tlic  mere  continuanco  of  a  cause,  but  by  ita  continuance 
anij  its  progresaivenciw  combined, 

A  familiar  example  i.s  ailbrdcd  by  the  increase  of  the  temperature 
as  summer  advanced,  that  i»,  a^  the  sun  draws  nearer  to  a  vertical 
position,  and  remains  a  greater  number  of  homij  above  the  hurizou 
This  instance  exemplifies  in  a  very  interesting  manner  the  twofold 
operation  on  llie  etl'uct,  arising  from  the  continuance  of  the  cause  ant] 
from  ita  progressive  change.  When  once  the  sun  ha.**  come  near 
enough  to  the  zenith,  and  remains  above  the  horizon  long  enougb,  to 
give  more  warmth  during  one  diurnal  rotation  than  the  counteracting 
cause,  the  earth's  radiation,  can  carry  off*,  the  mere  continuance  of  tho 
cause  would  progressively  increase  the  effect,  even  if  the  sun  ciinie  no 
nearer  and  the  days  grew  no  longer  j  but  in  addition  lo  this,  a  change 
lakes  place  in  tho  accidents  of  ihe  cause  (ili*  series  of  diurnal  posi- 
tions), tending  to  increase  the  quantity  of  tlie  effect-  When  the  sum- 
mer solstice  has  passed,  the  progressive  change  in  tho  cause  begins  to 
take  place  the  reverse  way ;  but,  for  some  time,  the  accumidating 
eflect  of  the  mere  continuance  of  the  cause  exceeds  the  eflect  of  the 
changes  in  it,  and  the  (eniperuture  continues  to  increase. 

Again,  tho  motions  of  a  planet  are  a  progressive  eflect,  produced 
by  causes  at  once  permanent  and  progressive.  The  orbit  of  a  planet 
is  determined  (omitting perturbations)  by  two  causes:  first,  the  action 
of  the  central  body»  a  permanent  cause,  wluch  alternately  increases 
and  diminishes  as  tho  planet  draws  nearer  to  or  goes  further  from  its 
perihelion,  and  which  acts  moreover  at  every  point  in  a  difl'erent  direc- 
tion; and,  secondly,  tho  tendency  of  the  planet  to  continue  moving  in 
tho  cUroction  and  with  the  velocity  wluch* it  has  already  acquired. 
This  force  also  grows  greater  as  the  planet  draws  nearer  to  its  perihe- 
lion, because  as  it  does  so  its  velocity  increases ;  and  less,  as  it  recedes 
from  its  perihelion  :  and  this  force  as  well  as  tho  other  acts  at  each  point 
in  a  difl'erent  direction,  because  at  every  point  tlie  action  of  the  central 
force,  by  deflecting  the  planet  from  its  previous  direction,  alters  the 
line  in  which  it  tends  to  continue  moving.  The  motion  at  each  instant 
is  determined  by  the  amount  and  direction  of  tho  motion  and  the 
amount  and  direction  of  the  sun's  action  at  the  p^o^-ioua  instant :  atid 
if  wo  speak  of  the  entire  revolution  of  the  planet  as  one  phenomenon 
(which,  as  it  is  perio<Iical  and  similar  to  itself,  wo  often  find  it  conve- 
nient to  do),  thai  phenomenon  is  the  progressive  eflect  of  two  perma- 
nent and  progressive  causes,  the  central  force  and  tho  acquired  motion. 
Those  causes  happening  to  be  progrefwivc  in  tho  particular  way  tvhich 
is  called  periodical,  the  effect  necessarily  is  bo  too;  because,  the  quan- 
titios  tu  be  added  uigelhor  retunung  in  a  regular  order,  the  same  sums 
mu-st  also  regularly  return. 

This  example  is  well  worthy  of  consideration  ahto  in  another  respect. 
Although  the  causes  themselves  aro  permanent,  and  independent  of  all 
conditions  known  to  us,  the  changes  which  take  place  in  the  quantities 
vixl  relations  of  the  causes  are  actually  caused  by  Uie  pLM-iodical  cliangt^ 
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in  the  cfibcts.  Tbc  causes,  aa  they  exist  at  any  momeni,  having  pio- 
duced  a  certain  motion,  that  moliun,  becoming  itself  a  cause,  reacts  on 
the  causes,  and  produces  a  change  in  them.  By  altering  the  distance 
and  direction  of  the  contral  body  relatively  to  the  planot,  and  tlic  direc- 
tion and  quantity  of  the  tangential  force,  it  alters  Uie  elements  which 
determine  the  motiou  at  the  next  succeeding  infltant.  This  change 
renders  the  next  motion  somewhat  different ;  and  this  difference,  by  a 
£resh  reaction  upon  the  causes,  renders  the  next  motion  still  more  dif- 
ferent, and  BO  on.  The  original  state  of  the  causes  might  have  been 
such,  that  this  series  of  actions  modified  by  reactions  would  not  have 
6een  periodical.  The  sun's  action^  and  iho  original  impclUng  force, 
might  have  been  in  such  a  ratio  to  one  another,  that  the  reaction  of  the 
offect  would  have  boon  such  as  to  alter  the  causes  more  and  more» 
without  ever  bringing  them  back  to  what  thoy  wore  at  any  former 
time.  The  planet  would  then  have  moved  in  a  parabola,  or  an  hyper- 
bola, curves  not  returning  into  themselves.  The  quantities  of  the  txv» 
forces  were,  however,  originally  such,  that  the  successive  reactions  of 
the  effect  bring  back  the  causes,  after  a  certain  time,  to  wliat  they  were 
before ;  and  from  that  time  all  the  variations  continue  to  recur  again 
and  again  in  the  same  periodical  order,  and  must  so  continue  while  the 
causea  subsist  and  are  not  counteracted. 

§  3.  In  all  cases  of  progressive  effects,  whether  arising  from  the  ac 
cumulation  of  an  unchanging  or  of  changing  elements,  there  is  an  uni- 
formity of  succession  not  merely  between  the  cause  and  the  cfiect,  but 
between  the  first  stages  of  the  effect  and  its  subsequent  stages.  That 
a  body  in  vacuo  falls  sixteen  feet  in  the  first  second,  forty-eight  in  ibfl 
second,  and  so  on  in  the  ratio  of  the  odd  numbers,  one,  three,  five,  &&, 
is  as  much  an  uniform  sequence  as  that  when  tho  supports  are  removed 
the  body  fails.  The  sequence  of  spring  and  summer  is  as  regidar  and 
invariable  as  that  of  tlie  aj)proacn  of  tho  sun  and  spring :  but  wc  do 
not  consider  spring  to  bo  the  cause  of  summer,  it  is  evident  that  thoy 
are  both  effects  of  tho  increased  heat  received  from  the  sun,  and  if  thai 
cause  did  not  exist,  spring  might  continue  for  ever,  without  having 
the  sHghtoal  tendency  to  produce  summer.  As  wo  have  so  often  re- 
marked, not  the  conditional,  but  iho  unc-onditional  invariable  antece- 
dent, is  tenncd  the  cause.  That  which  would  not  be  followed  by  tho 
effect  unless  something  else  had  preceded,  is  not  the  cause,  however 
invariable  the  sequence  may  in  fact  be. 

Ic  is  in  this  way  that  most  of  these  uniformities  of  succession  are 
generated,  whicli  are  not  cases  of  causation.  AVTien  a  phcnnmcnoD 
goes  on  increasing,  nr  periodically  increases  and  diminishes,  or  goes 
through  any  continued  and  unceasing  process  of  variation  reducible  to 
an  uniform  i-ule  or  law  of  succession,  we  do  not  on  this  account  presume 
that  any  two  successive  terms  of  the  scrie-s  arc  causo  and  effect.  We 
presume  tl»e  contrary ;  we  expect  to  find  that  the  whole  series  originatos 
eitltcr  from  the  comiuuud  action  of  fixed  causes  or  from  causes  which  go 
through  a  corresjjonding  process  of  conCinuouB  change.  A  tree  grows 
fmm  halfun  inch  high  to  ;m  hundred  feet;  und  some  trees  will  gener- 
ally grow  to  liiat  height  unless  prevented  by  some  coumeraciing  cause. 
But  wo  do  not  call  the  needling  the  cau^e  of  the  full  grown  tree  ;  ilie 
invariable  antecedent  it  certainly  is,  and  we  know  very  imperfectly 
upon  what  other  ai.tecedcnts  tho  sequence  is  contingent,  but  we  ai<t 
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convinced  tlmt  it  is  contingent  upon  somothing ;  because  the  hozDOge- 
noousnoAi  of  the  antecedent  mth  the  conBeijuent,  the  dose  resemblance 
of  the  seedling;  to  the  tree  iu  all  reapecta  except  magnitude,  and  the 
Efroduality  of  tlie  p"Owth,  bo  exactly  resembUng  the  pi*ogro8flivoly  accu- 
mulating effect  produced  by  the  long  action  of  Bomo  one  cause,  leave 
scarcely  a  possibility  of  doubting  that  tlie  flecdting  and  the  tree  ore 
leally  two  terms  in  a  series  of  that  dcecription,  the  Erst  term  of  wliich 
is  yet  to  sock.  The  conclusion  is  further  confirmed  by  this,  that  wv 
are  able  to  prove  by  strict  induction  the  dependence  of  the  growth  ol 
the  tree,  and  oven  of  the  continuance  of  its  existence,  upon  the  cua- 
tinned  repetition  of  certain  processes  of  uutrititjn,  the  rise  of  the  sap, 
the  absorptions  and  exhnlutionH  by  the  leaves,  Sec,  and  the  same  ex* 
porimcnta  would  probably  prove  to  us  that  the  growtli  of  tho  tree  is 
the  accumulated  sura  of  tlie  effeola  of  these  continued  processes,  were 
wo  not,  for  want  of  sufficiently  microscopic  eyes,  unable  to  observe 
correctly  and  in  doCail  what  those  eSects  are* 
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^  1.  EXPERIMENTA.L  philosophers  usually  give  the  name  of  Empiiical 
Laws  to  those  uniformities  which  observation  or  experiment  has  shown 
to  exist,  but  upon  which  they  hoaitale  to  rely  in  cases  varyint^  much 
Irom  thoue  which  have  been  actually  observed,  for  want  of  seem^  any 
reason  wUi/  such  a  law  should  exist..  It  is  implied,  therefore,  in  the 
notion  of  an  empirical  law,  that  it  is  not  an  ultimate  law ;  that  if  true 
at  all,  its  truth  is  capable  of  being,  and  requires  to  be,  accounted  for. 
It  is  a  derivative  law,  tlie  donvalion  of  which  is  not  yet  known.  To 
state  the  explanation,  the  luhy  tjf  the  empirical  law,  would  be  to  state 
tho  laws  fi'om  which  it  is  derived;  the  ultimate  cuuises  upon  which 
it  is  contingent.  And  if  we  knew  ihcBO,  we  should  also  know  what 
axe  its  limits ;  under  what  conditions  it  .would  coase  to  he  fulfilled. 

The  periodical  return  of  oclipsus,  as  originally  asceitaiiied  by  the 
persevering  observation  of  die  early  eastern  astronomer.-*,  was  an  em- 
pirical law,  until  the  general  laws  of  tho  celestial  motions  had 
accounted  for  it.  The  following  are  empirical  laws  still  waiting  to  be 
resolved  into  tho  simpler  lawi*  from  whicii  they  are  derived.  The  local 
laws  of  the  flux  and  reflux  of  the  tides  in  different  places  :  the  succes- 
sion of  coitain  kinds  of  weather  to  certain  appoaronccs  of  sky :  the  ap* 
parcnl  exceptions  to  the  almost  universal  truth  that  bodies  expand  by 
uicroase  of  temperature :  tho  law  that  breeds,  both  animal  and  vcgeta 
ble,  are  improved  by  crossing:  that  gases  havo  a  strong  tendency  to 
permeate  animal  membranes:  that  opium  and  alcohol  intoxicate:  thiit 
substances  containing  a  very  high  proportion  of  nitrogen  (such  as  by 
droryanic  acid  and  nioi-j)Iua)  are  powerful  poisons:  that  when  diSeient 
metals  are  fused  together  the  alloy  is  harder  than  the  various  elomenta; 
thai  tho  number  of  atom.^  of  acid  required  to  neutralize  one  atom  of 
any  base,  in  equal  to  the  number  of  alums  of  oxygon  in  the  base:  that 
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the  solubility  of  pubstancea  in  one  another,  depends*  (at  Icut  in  suma 
degree)  on  the  similarity  of  their  elements 

An  empirical  law,  llien,  is  lui  obocrvf^d  imiformity,  jiresumed  to  be 
resolvable  into  Klmpter  law**,  but  not  yet  rcRotvod  into  them.  The  a»- 
certninment  of  tlie  empirical  laws  of  phenomena,  often  precedes  by  a 
long  intcr\'al  the  explanation  of  those  laws  by  the  Deductive  Method: 
ami  the  verification  of  a  deduction  usually  consists  in  the  comparison 
of  its  reaultB  with  empirical  laws  previously  ascertained. 

§  2.  From  a  limited  number  of  ultimate  laws  of  causation,  iherc  ore 
neccsenrily  generated  a  vast  number  of  derivative  uniformilic!*,  both 
of  8ucccseion  and  of  coexistence.  Some  are  laws  of  succcBsinn  or  of 
coexistence  between  different  effects  of  tho  same  cause :  of  these  we 
had  abundant  examples  in  tho  last  chapter.  Some  are  laws  of  suc- 
cession between  effects  and  their  remote  causes ;  resolvable  into  the 
laws  which  connect  each  with  tho  intermediate  link.  Thirdly,  when 
causes  act  together  and  compound  their  effects,  the  laws  of  those 
causes  generate  the  fundamental  law  of  the  effect,  namely,  that  it  de- 
pends upon  the  coexistence  of  those  causes.  And,  finally,  the  ordci 
of  succession  or  of  coexistence  which  obtains  among  effects,  necessa- 
rily depends  upon  their  causes.  If  they  are  effects  of  the  same  cause, 
it  depends  upon  the  laws  of  that  cause;  if  of  different  causes,  it  de- 
pends upon  the  laws  of  those  causes  severally,  and  upon  tho  circum- 
stances which  determine  their  coexistence.  If  we  inquire  further  when 
and  how  the  causes  will  coexist,  that,  again,  depends  upon  t?ieir  causes : 
ond  we  may  thus  trace  back  the  phenomena  higher  and  higher,  until 
the  different  series  of  effects  meet  in  a  point,  and  tho  whole  is  sliown 
to  hnve  depended  ultimately  upon  some  common  cause;  or  uniil,  in- 
stead of  converging  to  one  point,  they  temiiuato  in  different  points, 
ond  the  order  of  the  effects  is  proved  to  have  arisen  from  the  original 
collocation  of  some  of  the  primeval  causes,  or  natural  agents.  For 
exam])lc.  the  order  of  succession  and  of  coexistence  among  the 
heavenly  motions,  which  is  expressed  by  Kepler's  laws,  is  derived 
from  the  coexwlence  of  two  primeval  causes,  the  sun,  and  tlie  original 
impulse  or  projectile  force  imprcsficd  upon  each  planet.i  Kejiler's 
laws  ore  resolved  into  the  laws  of  these  causes  and  tlie  fact  of  their 
coexistence. 

Derivative  la%v».  therefore,  do  not  depend  solely  upon  the  ultimate 
laws  into  which  they  arc  resolvable :  they  mostly  depend  upon  those 
ultimate  laws  and  an  ultimate  fact;  namely,  the  mode  of  coexistence 
of  some  of  the  original  elements  of  the  universe.  The  ultimate  lawB 
of  causation  might  bo  the  i*ame  as  at  present,  and  yet  the  d<?rivative 
laws  completely  different,  if  the  causes  coexisted  in  different  propor- 
tions, or  with  any  difference  in  those  of  their  relations  by  which  the 
effects  are  inffuencod.     If.  for  example,  the  Bun*a  attraction,  and  the 

*  Thu*,  water,  of  which  ci£ht-nititl)s  in  weight  are  oxygan,  tliMolrca  most  bodies  wbicb 
contmn  a  high  proportiun  of  oijecn,  »iich  a»  all  ihi*  tiitrale»,  (which  h»Te  moip  oxycen 
thnn  3iiy  others  of  t  n«  common  kiiIik,)  ninni  of  (ho  nulphilcs,  many  of  the  cBrltoriiti**.  Sec 
AKniii.  i>ixlie«  lariteljr  compovMl  ol  cuiuhunlible  etemeitls,  Itke  hTdroseo  aiii)  curbtio.  am 
•oliiblit  in  bo«1i«*  of  BioilUr  compofilion  ;  nM>in ,  fot  iiisunce,  will  dusolTs  in  Birohol,  tat  in 
oil  of  titrpi>ntinc,  'I'hit  rmpirical  R^mratizntion  i«  far  from  b<*itie  unirrrully  true;  no 
duuttt  becuu»e  it  is  a  ictnote,  and  ihcrefnre  mnily  drfesln),  remit  of  genor«l  law*  Ion  dveji 
for  iiB  at  present  to  penetrMte :  but  it  will  prubobly  iii  tune  raggett  procaMo*  of  1114111?;, 
leading  to  the  AiKO^crj  of  thettf  lawi. 

*  Or  <a<Yo-(liDg  to  l«iiplace'a  theory)  the  ton,  Bod  the  iiin's  roistioa. 
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anginal  projectile  force,  had  existed  iu  Bome  other  ratio  to  one  another 
than  they  did  (and  wo  know  of  no  reason  why  thia  should  not  have 
boon  the  case),  the  derivative  lawa  of  the  heavenly  motions  might 
have  been  quite  different  from  what  they  are.  Tlio  proportiona  whicli 
exist  happen  lo  be  Buch  as  to  produce  regular  elliptical  motions ;  any 
other  propftrtloiis  would  have  produced  different  ellipw»,  or  circular, 
or  parabolic,  or  hyperbolic  moctonA,  but  atill  rej^ilar  <mes ;  because  the 
effects  of  each  of  tfio  agents  nccumalate  according^  to  an  uniform  law; 
and  two  regular  Rcrics  of  quantities,  when  their  corresponding  terms 
are  added,  must  produce  a  regular  scries  of  some  sort,  whatever  the 
quantitiea  themselves  are. 

§  3.  Now  this  last  mentioned  element  in  the  resolotion  of  a  deriva- 
tive law,  the  element  which  is  not  a  law  of  causation  but  a  collocation 
of  causes,  cannot  itself  be  reduced  to  any  law.  There  is  (as  formerly 
remarked*)  no  uniformity,  no  norma,  principle,  or  rule,  perceivable  in 
the  distribution  of  the  primeval  natural  agents  through  the  universe. 
The  different  substances  composing  the  earth,  the  powers  that  pervade 
the  universe,  stand  in  no  constant  relation  to  one  another.  One  sub* 
stance  is  more  abundant  than  others,  one  power  acts  through  a  larger 
extent  of  space  than  others,  witliout  any  pervafllng  analogy  that  we 
can  disGorer.  We  not  only  do  not  know  of  any  reason  why  the 
sun's  attraction  and  the  tangential  force  coexist  in  the  exact  propor- 
tion they  do,  but  we  can  trace  no  coincidence  between  it  and  the 
proportions  in  which  any  other  elementary  powers  in  the  universe  are 
intermingled.  The  utmost  disorder  is  apparent  in  the  combination  of 
the  causes  ;  which  is  comtislent  with  the  most  perfect  order  in  their 
efrcocs ;  for  when  each  agent  carries  on  its  ovm  operations  according  to 
an  uniform  law,  even  tlio  moat  capricious  combination  of  agencies  will 
genemte  a  regularity  of  some  sort,  as  wc  see  in  liie  kaleidoscope, 
where  any  casual  arrangement  of  colored  bits  of  glass  produces  by 
the  laws  of  reflection  a  beautiful  regularity  in  the  effecL 

§  4.  In  the  above  considerations  lies  the  just iBcation  of  the  limited 
degree  of  reliance  which  philosophers  are  accustomed  to  place  in  em- 
pirical laws. 

A  derivative  law  which  results  wholly  from  the  operation  of  some 
one  cause,  will  be  as  universally  true  as  the  laws  of  the  cause  itself; 
that  is,  it  will  always  he  true  except  whore  some  one  of  thnse  effects 
of  the  cause,  on  which  the  derivative  law  de[>ends,  is  defeated  by  a 
WMinteracting  cause.  But  when  the  derivative  law  results  not  from 
different  effects  of  one  cause,  but  from  effects  of  several  causes,  we 
cannot  be  ceilain  that  it  will  be  tnic  under  any  variation  in  the  mode 
of  coexistence  of  those  causes,  or  of  the  primitive  natural  agents  on 
which  the  causes  ultimately  depend.  The  proposition  that  coal  bods 
rest  upon  certain  descriptions  of  strata  exclusively,  though  true  on 
the  earth  so  far  as  our  obsen'ation  has  reached,  cannot  be  extended  to 
the  mf«n  or  tlie  other  planets,  supposing  coal  lo  exist  there  ;  because 
wo  cannot  be  assured  that  the  original  constitution  of  any  other  planet 
was  such  as  to  produce  tlio  different  depositions  in  the  same  order  hs 
in  our  globe.     The  derivative  law  in  this  case  depends  not  solely 
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upon  laws  but  upon  a  collocatioD;  and  collocations  cannot  be  reduced 
to  any  law. 

Now  it  is  the  very  nature  of  a  derivative  law  which  has  cot  yet  beeu 
resolved  into  its  elemeutSt  in  other  words,  an  empirical  law,  that  we 
do  not  know  whether  it  results  from  iho  dlfiferont  eflfocts  of  one  cause 
or  from  effects  of  diflVreut  caused.  We  cannot  tell  whether  it  depends 
wholly  upon  laws,  or  partly  upon  laws  and  partly  upon  a  collocation. 
If  it  depends  upon  a  collocation,  it  will  be  true  in  all  the  cases  in  wliich 
tliat  particular  collocation  exists,  liat  since  wc  arc  entirely  ignorant,  in 
case  of  its  depending  upon  a  collocation,  what  the  collocation  is,  we  are 
not  safe  in  extending  tlie  law  beyond  the  limits  of  time  and  place  in 
which  we  have  actual  experience  of  its  truth.  Since  within  those  limits 
the  law  has  always  been  found  true,  we  have  evidence  that  tlic  colloca- 
tions, whatever  they  are,  upon  which  it  depends,  do  really  exist  within 
those  limits.  But  knowing  of  no  rule  or  principle  to  which  the  collo- 
cations themselves  conform,  wo  catmot  condude  that  because  a  collo- 
cation is  proved  to  exist  within  certain  limits  of  place  or  lime,  it  will 
exist  beyond  those  limits.  Empirical  laws,  tlierotore,  can  only  bo  held 
true  within  the  limits  oflime  and  place  in  which  they  have  been  found 
true  by  observation :  and  not  merely  the  limits  of  time  and  place,  but 
of  time,  place,  and  circumstance  :  for  since  it  is  the  very  meaning  of  an 
empirical  law  that  wc  do  not  know  the  ultimate  laws  ot  causation  upon 
which  it  is  dependent,  we  cannot  foresee,  without  actual  trial,  in  what 
manner  or  to  what  extent  the  introduction  of  any  now  circumstance 
irmy  eiTect  it. 

§  5.  But  how  ore  wo  to  know  that  an  uniformity,  ascertained  by 
experience,  is  only  an  empirical  law  t  Since,  by  the  supposition,  we 
have  not  been  able  to  resolve  it  into  higher  laws,  how  do  we  know 
that  it  is  not  an  ultimate  law  of  causation  1 

I  answer,  that  no  generalization  amounts  to  more  than  an  empirical 
law  when  the  only  proof  upon  wliich  it  rests  is  that  of  tlie  Method  of 
Agreement.  For  it  has  been  seen  that  by  that  method  alone  wo  never 
can  arrive  at  causes.  All  tliat  the  Method  of  Agreement  can  do  is,  to 
ascertain  the  wliule  uf  the  circumstances  conimou  to  all  cases  in  which 
a  phenomenon  is  produced :  and  this  of  course  includes  not  only  the 
cause  of  the  phenomenon,  but  all  phenomena  with  which  it  is  con- 
nected by  any  derivative  uniformity,  whether  as  being  coUaleral 
eflbctfi  of  Oio  same  cause,  or  efiects  of  any  other  cause  whicn,  in  all  the 
instances  wo  have  been  able  to  obson-o,  coexisted  with  iL  The  method 
affords  no  means  of  determining  which  of  ilicse  uniformities  are  laws  of 
causation,  and  which  are  merely  derivative  laws  resulting  from  those 
laws  of  causation  and  from  the  collocation  of  the  causes.  None  of 
them,  therefore,  can  be  received  in  any  other  character  than  that  of 
derivative  laws,  the  derivation  of  wliich  has  not  been  traced  ;  in  other 
words,  empirical  laws :  in  which  light,  all  results  obtained  by  the 
Method  of  Agreement  (and  tlicrcfore  almost  all  tlie  truths  obtained  by 
simple  observation  without  experiment)  must  be  considered,  unUl 
either  confirmed  by  the  Method  of  Difference,  or  explained  deduc 
lively,  in  other  words,  accounted  for  a  priori. 

These  empirical  laws  may  be  of  greater  or  of  less  authority,  accord- 

iuff  «•-  there  is  reason  to  presume  that  they  are  resolvable  into  lawa 

laws  and  trllocations  together.    The  sequences  which  we 
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sbsqnrQ  in  tho  production  and  subsequent  life  of  an  animal  or  a  vege- 
table, rtisting  upon  the  Method  of  A^eeraont  only,  are  mere  empirical 
lawii ;  but  though  llie  antecedents  in  those  sequences  may  not  bo  the 
causes  of  the  consequents,  both  the  one  and  the  other  are  probably,  in 
the  main,  successive  stages  of  a  progressive  efibct  originating  in  a 
common  cause,  and  therefore  independent  of  collocations.  The  unifur- 
miiioti,  on  the  other  hand,  in  the  order  of  superposition  of  strata  on  the 
earth,  are  empirical  laws  of  a  much  weaker  kind,  since  they  are  not 
only  not  laws  of  cauRation,  but  there  is  no  reason  to  believe  that  ihey 
depend  upon  any  common  cause:  all  appearances  are  in  favor  ot 
llieir  depending  upon  the  pai'ticulor  collocation  of  natural  agents  which 
primitively  existed  on  our  globe,  and  from  which  no  inference  can  bo 
drawn  as  to  the  collocation  which  exists  or  has  existed  in  any  oilier 
portion  of  the  uuiverse. 

6.  Our  definition  of  an  empirical  law  including  not  only  those 
uniformities  wliich  are  not  known  to  be  laws  of  causation,  but  also 
those  which  are,  provided  there  be  reason  to  presume  that  they  are 
not  ultimate  laws;  this  is  the  proper  place  to  consider  by  what  signs 
we  may  judge  that  even  il'  an  observed  uniformity  be  a  law  of  causa- 
tion, it  is  not  an  ultimate  but  a  derivative  law. 

The  first  sign  is,  if  between  tho  antecedent  a  and  the  eottsequent  h 
there  be  evidence  of  some  intemiediafe  link ;  some  phenomenon  uf 
which  we  can  collect  the  existence,  although  from  tho  imperfection  ot 
our  senses  or  of  our  instruments  we  are  unable  to  asccrtam  its  precise 
nature  and  laws.  If  there  be  such  a  phenomenon  (which  may  be 
denoted  by  the  letter  ar),  it  follows  that  even  if  a  be  the  cause  of  A,  it 
is  but  the  remote  cause,  and  that  the  law,  «  causes  h,  is  resolvable  into 
at  least  two  laws,  a  causes  r,  and  x  causes  A.  This  is  a  very  frequent 
case,  since  the  operations  of  nature  mostly  take  place  on  so  minute  a 
scale,  that  many  of  the  sncccasivc  steps  are  either  imperceptible,  or 
very  indistinctly  perceived. 

Take,  for  example,  the  luwa  of  the  chemical  composition  of  substan- 
ces ;  as  that,  hydrogen  and  oxygen  being  combined  water  is  produced- 
All  we  see  of  the  process  is,  that  the  two  gases*  being  mixed  m  certain 
proportions,  and  heat  or  electricity  boing  applied,  an  explosion  takes 
place,  the  gases  disappear,  and  water  remains.  There  is  no  doubt 
about  the  law,  or  about  its  being  a  law  of  causation.  But  botwiien  the 
antecedent  (the  gnscs  in  a  state  of  mechanical  mixture,  heated  or  elec- 
trified), and  the  consequent  (the  productiou  of  water),  there  must  be 
an  intermediate  process  which  wo  do  not  sec.  For  if  we  take  any 
portion  wliatevor  of  the  water,  and  subject  it  to  analysis,  we  find  that 
It  always  contains  some  hydrogen  and  some  oxygen  :  nay,  tho  very 
fl&me  proportitins  of  them,  namely,  two-thirds,  in  volume,  of  hydrogen, 
and  one-thinl  oxygen.  This  is  true  of  a  single  drop ;  it  is  true  of  the 
minutest  portion  which  our  instruments  are  capable  of  appreciating. 
Since,  then,  the  smallest  perceptible  portion  of  tl»e  water  contains  bot)i 
those  substances,  portions  of  hydrogen  and  oxygen  smaller  than  the 
smallest  perceptible  must  have  come  togetiier  in  every  such  mitmte 
portion  of  space ;  must  have  come  closer  togetlicr  than  when  the  gases 
were  in  a  state  of  mechanical  mixture,  since  (to  mention  no  other 
reasons)  the  %vater  occupies  far  less  space  than  the  gases.  Now  as  we 
'cannot  see  this  contact  or  close  approach  of  tlu;  minute  particles,  we 
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cannot  observe  with  wbal  circuiostanccs  it  ia  attended,  or  according  tu 
whal  laws  it  produced  its  effects.  The  production  of  water,  that  is,  of 
the  lensiblo  phenomeDa  which  characterize  the  compound^  may  be  a 
very  remote  effect  of  tliose  \aw».  There  may  be  iuuuinerable  inter- 
rening  links;  and  we  are  sure  that  there  mu»t  bo  soiuc.  Having  tiill 
proof  that  corpuscular  action  of  some  kind  takes  place  previous  Uy^ay 
of  the  groat  transformatinnfl  in  thu  scnAihle  properties  of  aubstancee, 
wc  can  have  do  doubt  that  thelavi'B  of  chemical  action,  as  at  present 
known,  are  not  ultimate  but  derivative  laws;  however  ignuranl  wo 
may  be,  and  oven  though  we  should  for  ever  remain  ignorunt,  of  tho 
nature  of  tlie  laws  of  curpueciilar  action  from  which  they  are  derived. 

In  like  manner  all  the  processes  of  vegctaltve  life,  whcihe.r  in  the 
TOgetable  properly  so  called  or  in  the  animal  body,  arc  corpu&cular 
processes.  Nutrition  is  the  addition  of  particles  to  one  another,  in 
part  replacing  other  particles  separated  and  excreted,  in  part  occasion- 
mg  an  increiuc  of  bulk  or  wcii^bt,  so  gradual,  that  only  after  a  long 
continuance  does  it  become  perceptible.  Various  organs,  by  means 
of  peculiar  vessels,  secrete  from  the  blood,  fluids,  the  component  ]>ar- 
ticlea  of  which  must  have  boerf  in  the  blood,  but  which  differ  fiy>m  it 
mo6t  widely  both  in  mechanical  properties  and  in  r-hemical  composition. 
Here,  then,  are  uburalanco  of  unknown  links  tube  filled  up;  and  there 
can  be  no  doubt  tlial  the  laws  of  the  phenomena  of  vegetative  or  organic 
life  are  derivative  lawg,  dependent  upon  properties  of  the  corpuscles., 
and  of  those  elementary  tisanes  which  are  comparatively  simple  cum- 
binatious  of  corpuscles. 

The  first  sign,  then,  from  which  a  law  of  causation,  though  hitherto 
unresolved,  may  bo  inferred  to  be  a  derivative  law,  is  any  indication 
of  the  existence  of  an  intermediate  link  or  links  between  the  antece- 
dent and  the  conscijucnt.  Tho  second  is,  when  the  antecedent  is  an 
extremely  complex  phenomenon,  and  its  effects,  iherefure,  probably,  in 
part  at  leasts  compounded  of  the  effects  of  its  different  elements;  since 
we  know  tljat  the  case  in  which  the  effect  of  the  whole  is  u»>t  made  up 
of  tlie  effects  of  its  parts,  is  exceptional,  tho  Composition  of  Catises 
being  oy  far  tho  more  ordinary  case. 

We  will  illustrate  this  by  two  examples,  in  one  of  which  the  anto- 
crdent  is  the  sum  of  many  homogeneous,  in  the  other  of  heterogencons* 
partfl.  Tho  weight  of  a  body  is  made  up  of  the  weights  of  its  minute 
parijclee;  a  truth  which  astronomers  express  in  its  most  general  terms, 
whcji  thoysny  that  bodies,  at  e<]unl  distances,  gravitate  to  one  another 
ill  proportion  to  llicir  quinitity  of  matter.  All  tnie  propositionH,  ihore- 
foro.  which  can  bo  made  concerning  grnvily,  are  derivative  laws;  the 
ultimate  law  into  which  they  are  all  resrdvoble  being  that  every  par- 
ticle of  matter  atti-acts  eveiT  other.  As  our  second  example,  we  may 
take  any  of  the  soquencoa  observed  in  meteorology :  for  iiwtance.  that 
ft  diminution  of  the  pressure  of  the  atmosphere  (indicated  by  a  fall  of 
tho  barometer)  is  followed  by  rain.  The  antecedent  is  here  a  com- 
plex phenomenon,  made  np  of  heterogcneona  elements;  the  column 
of  the  atmosphere  over  any  particuhir  place  consisting  of  two  parts,  a 
column  of  air,  and  a  column  of  antieous  vapor  mixed  with  it;  ajjd  the 
change  in  the  two  together,  manilestcd  by  a  fall  of  the  barometer,  and 
followed  by  rain,  must  be  either  a  chan»fe  in  one  of  these,  or  in  tho 
olhur.  or  in  both.  We  might,  tlioii,  even  in  the  absence  uf  any  other 
CTidunce,  form  a  reasonable  presumjition,  from  the  invariable  prosencir 


EMPIRICAL   LAWS.' 


Sll 


of  bolJi  llieso  elomenls  in  iho  antecedent,  lliat  tlio  ocqucnco  is  proba* 
bly  not  an  ultimate  law,  but  a  result  of  the  laws  of  the  two  difleront 
agents  :  a  presumption  only  lo  be  destroyed  when  we  had  made 
ourselves  so  well  acquuintud  witb  the  luws  of  bcitb,  as  to  bo  able  to 
ofiirm  that  ihoae  latva  could  not  by  themselved  produce  the  observed 
result. 

§  7.  There  are  but  few  known  ca&e^  of  RuccesHion  from  very  complex 
antecedents,  which  have  nut  either  been  actually  accounted  for  from 
simpler  la\v5,  or  inferred  with  great  probability  (from  the  ascertained 
existence  of  intermediate  links  of  causation  not  yt:C  understood)  to  be 
capable  of  being  so  accounted  for.  It  it*,  therefore,  highly  probable 
ihat  all  Aequences  from  complex  antecedents  are  thus  resolvable,  and 
that  ultimate  laws  are  in  all  coses  comparatively  ftimple.  If  tlicre 
were  not  the  other  reasons  already  mentioned  for  bclienng  that  the 
laws  of  organized  nature  are  resolvable  into  simpler  laws,  it  would  be 
almost  asuificicnt  reason  that  the  antecedents  in  most  of  the  sequences 
are  so  very  complex. 

There  are  appearances  strongly  fevoring  the  suspicion,  that  these 
phenomena  are  really  resolvable  info  much  simpler  laws  than  might  at 
hrst  be  expected.  The  growth  of  an  animal  from  infancy  to  maturity, 
of  a  plant  from  infancy  till  death,  and  oven  that  process  of  decay 
which  is  bat  a  slow  death,  bear  a  most  striking  resemblance  to  the 
progressive  effect  of  the  continued  action  of  some  cause,  procee<ling 
until  it  meets  agencies  which  overpower  it,  or  until  its  accumulated 
effects  give  rise  to  conditions  inconsistent  with  its  own  existunce. 
This  supposition  by  no  means  requires  that  the  eflect  should  not, 
during  iti  progress,  undergo  many  modifications  besides  those  of 
quantity,  or  that  it  should  not  sometimes  appear  to  undergo  a  very 
marked  change  of  character.  This  may  bo,  eithor  because  the  unknown 
cause  consists  of  several  component  elements  or  agents,  whose  effects, 
accumulating  according  to  different  Ion's,  are  compounded  in  diflcrent 
proportions  at  different  periods  in  the  existence  of  the  organized 
being;  or  because,  at  certain  points  in  its  progress,  fresh  causes  or 
agencies  come  in,  or  arc  evolved,  which  intermix  their  laws  witb 
those  of  the  prime  agent. 

This  great  problem,  the  most  difficult  in  all  physics,  the  ascertaui- 
menl  of  the  ultimate  laws  of  organized  nature,  is  one  which  natural 
scienco  in  its  progress  seems  now  at  least  to  have  fairly  come  up  to; 
and  a  beginning  has  been  made  at  the  point  where  the  phenomena 
appear  most  accessible  to  experiment,  namely,  in  separating  the  ofiects 
of  partial  fn.>m  those  of  general  causes.  The  result,  as  far  as  it  goes, 
fully  acconla  with  the  above  surmise.  I  allude  to  the  new  and  infant 
science  of  morphology,  created  with  respect  to  animals  by  the  genius 
of  Cuvier  and  Sl  Hilaire,  and  with  respect  to  vegetables  by  that  of 
the  illa-itnous  Goethe,  to  whom  tho  world  owes  so  much  in  quite  a 
different  field  of  intellect,  and  whose  researches  on  the  "Metamor- 
phoses of  Plants"  have  met  witli  a  more  favorable  reception  from  the 
scientific  world  tlian  his  sj>eculalions  on  colors.  It  seems  to  be  now 
considered  by  natural  philosophers  as  sufficiently  established,  that 
plants  and  animals,  in  the  process  of  growing  up  from  their  germs, 
nave  n  tendency  to  develop  themselves  in  a  much  more  uniform  man- 
ner than  they  in  fact  do ;  that  the  difleronces,  for  example   of  leaf 
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flower,  ami  fruit,  are  mere  modifications  of  one  general  pbcnomenou; 
or  (which  ia  only  another  expression  for  the  botoo  idea)  joint  results  of 
one  common  tendency  and  of  several  partial  causes  combimng  with  it. 

§  8.  In  the  preceding  diticussioii  we  have  recognized  two  kinds  of 
empirical  laws :  tlioso  known  to  be  laws  of  causation,  but  presumed 
to  bo  resolvable  into  simpler  laws ;  and  tho^c  not  known  to  bo  laws  of 
causation  at  all.  Both  these  kinds  nf  laws  agree  in  the  demand  which 
they  make  for  being  explained  by  deduction,  and  agree  in  being  the 
appropriate  means  of  verifying  such  deduction,  since  they  represent 
the  o?cpcrionc-o  with  which  the  result  of  the  deduction  must  be  com- 
pared. They  agree,  further,  in  this,  that  until  explained,  and  con- 
nected with  the  ultimate  laws  from  which  they  result,  they  have  not 
attained  the  highest  degree  of  certainty  of  which  laws  are  susceptible. 
It  has  been  shown  on  a  ibrmer  occasion  that  laws  of  causation  which 
arc  derivative,  and  compounded  of  simpler  laws,  are  not  only,  as  the 
nature  of  the  case  implies,  less  general,  but  even  less  certain,  tlian  the 
simpler  laws  from  which  they  result;  not  bo  positively  to  be  relied  upon 
as  universally  true.  The  inferiority  of  e\-idnnce,  however,  which 
attaches  to  this  class  of  laws,  is  trifling  compared  with  that  which  is 
inherent  in  uniformities  not  known  to  be  laws  of  causation  at  all.  So 
long  as  these  are  unresolved,  wo  cannot  tell  upon  how  many  colloca- 
tions, as  well  as  laws,  their  truth  may  be  dependent ;  and  can  never, 
therefore,  extend  them  with  perfect  confidence  to  cases  in  which  we 
have  not  assured  ourselves,  by  trial,  that  the  necessary  collocation  of 
causes,  whatever  it  may  be,  exists.  It  is  to  this  class  of  lavrs  alone 
that  the  property,  which  philosophers  usually  consider  as  characteristic 
of  empirical  laws,  belongs  in  all  its  strictness;  iho  properly  of  being 
unfit  to  be  relied  on  beyond  the  limits  of  time,  place,  and  circumstance, 
in  which  the  observations  have  been  made.  These  are  empirical  laws 
in  a  more  emphatic  sense;  and  when  I  employ  that  term  (except 
where  tJie  context  manifestly  indicates  the  reverse)  I  shall  generally 
mean  to  designate  those  uniformities  only,  whether  of  succession  or 
of  coexistence,  which  are  not  known  to  be  laws  of  causadbo. 


CHAPTER  XVII. 


or  CHANCE.  AND  FTB  ELIMINATION. 


§  1.  CoNsiDERi.vfl,  then,  as  empirical  laws  only  those  observed  uni- 
formities respecting  which  the  question  whether  tlicy  ore  laws  of  causa- 
tion must  remain  undecided  until  they  can  be  explained  deductively, 
or  until  some  moans  are  found  of  applying  the  Method  of  Diflerence  to 
the  case  j  it  lias  been  shown  in  the  preceding  chapter,  that  until  an 
uniformity  can,  in  ono  or  the  other  of  Uicsc  modes,  bo  token  out  of  the 
class  of  empirical  laws,  and  brought  cither  into  that  of  laws  of  causa- 
Uon  or  of  the  demonstrated  results  of  laws  of  causation,  it  cannot  with 
any  assurance  be  pronounced  true  beyond  the  local  and  other  limits 
within  which  it  has  been  found  so  by  actual  observation.  It  remains  to 
consider  bow  wc  are  to  assure  ourftelvoa  of  its  truth  even  within  those 
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limits;  after  what  quantity  of  experience  a  generalization  wliicli  rests 
solely  upon  the  Metliml  of  Agroement,  can  be  considered  sufficiently 
established,  even  as  ou  empirical  law.  In  a  former  chapter,  when 
treating  of  the  Methods  of  Direct  lnduction,  we  expressly  reserved  th'm 
question,*  and  the  time  is  now  come  for  endeavoring  to  solve  it. 

Wo  found  that  the  Method  of  Agreement  hae  iho  defect  of  nol 
proving  causation,  and  can  therefore  only  bo  employed  for  llie  ascer 
taintnent  of  empirical  laws.  But  we  found,  moroover,  that  besides  thin 
doticiency,  it  labors  under  a  characteristic  imperfection,  tending  to 
render  uncertain  even  such  concluaions  as  it  is  in  itself  adapted  to 
prove.  This  imperfection  arises  from  Plurality  of  Causes.  Although 
two  or  more  cases  in  which  the  phenomenon  a  has  been  met  with,  may 
have  no  common  antecedent  except  A,  this  docs  not  prove  that  there 
is  any  connexion  between  a  and  A,  since  a  may  have  many  causes,  and 
may  have  been  produced,  in  these  difierent  instances,  not  by  anything 
which  the  instances  had  in  common,  but  by  some  of  tlioso  elements  in 
them  which  were  diflbrcnt.  Wo,  ncvertholoss,  observed,  that  in  propoi^ 
cion  to  the  multiplication  of  instances  pointinp^  to  A  as  the  antecedent, 
the  characteristic  uncertainty  of  tlic  method  diminishes,  and  the  exist- 
ence of  a  law  of  connexion  between  A  and  a  more  nearly  approaches 
to  certainty.  It  is  now  to  be  determined,  after  what  amount  of  expe- 
rience this  certainty  may  be  deemed  to  be  practically  attained,  and  the 
connexion  between  A  and  a  may  be  received  as  an  empirical  law. 

This  question  may  be  otherwise  stated  m  more  familiar  terms  ;- 
After  how  many  and  what  sort  of  instances  may  it  bo  concluded,  that 
an  observed  coincidence  between  two  phenomena  is  not  the  ofiect  d 
chance  1 

It  is  of  the  utmost  importance  for  understanding  the  logic  of  induc- 
tion, that  wo  should  form  a  distinct  conception  of  what  is  meant  by 
chance,  and  how  the  phenomena  which  common  language  ascribes  to 
that  abstraction  are  really  produced. 

§  2.  Chance  is  usually  spoken  of  in  direct  antithesis  to  laio ;  what- 
ever (it  is  supposed)  cannot  bo  ascribed  to  any  law,  is  attributed  to 
chance.  It  is,  however,  certain,  that  whatever  happens  is  the  result 
of  some  law ;  is  an  effect  of  causes,  and  could  have  been  predicted 
from  a  kuowlodge  of  the  existence  of  those  causes,  and  from  their  laws. 
If  I  turn  up  a  particular  card,  that  is  a  consequence  of  its  place  in  the 
pack.  Its  place  in  the  pack  ivos  a  consetpience  of  the  manner  in 
which  tl)e  cards  were  shuffled,  or  of  the  order  in  which  they  were 
played  in  the  last  game  ;  which,  again,  were  the  eflects  of  prior  causes 
At  every  stage,  if  we  had  possessed  an  accurate  knowledge  of  the 
causes  in  existence,  it  would  have  been  abstractedly  possible  to  foretell 
the  effect. 

An  event  occurring  by  chance,  may  bo  described  as  a  coincidence 
from  which  wo  have  no  ground  to  infer  an  uniformity  :  the  occurrence 
of  a  phenomenon  in  certain  cinrnm^tant'es,  without  our  having  reason 
on  that  account  to  infer  that  it  will  happen  again  in  those  circum- 
stances. This,  however,  wlien  looke^l  closely  into,  implies  that  the 
enuraora'jon  of  the  circumstances  is  not  complete.  \Vhatever  the  fact 
be,  since  it  boa  occurred  once,  we  may  be  sure  that  if  all  the  same  ciT' 
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curastaiices  wen*  ivpoaled,  il  would  occur  again  ;  and  not  only  if  al^ 
but  there  is  some  particular  portiou  of  tboso  circnmt^tances  upon  wliicb 
Uie  phenomenon  is  invariably  consequent.  Willi  most  of  them,  how- 
ever, it  is  iiol  connected  in  any  pennanant  majuicr:  its  conjunrtion 
with  il]i>60  is  said  to  be  the  eficct  of  chance,  to  be  merely  Cd^uaL 
Facts  caitually  conjoined  aro  soparatcJy  the  offcct6  of  causon,  and 
therefore  of  laws ;  but  of  diETereut  cauaes,  and  causes  not  connected 
by  any  law. 

It  is  incorrect,  then,  to  say  tliat  any  phenomenon  is  produced  by 
chance ;  but  wo  may  »ay  that  two  or  muro  ]>Iienonici)a  are  conjoined 
by  clmncc,  tiiat  they  coexist  or  succeed  one  anntlier  only  by  chance  ; 
meaiiinf;  that  they  are  iu  no  way  related  tlirough  causation ;  tliat  they  are 
neither  cause  and  elVect,  nor  cflccta  of  the  samo  cau«c,  nor  cflecta  of 
causes  ftetween  which  thoi'e  bubninis  any  law  of  coexistence,  nor  oven 
elTects  of  the  Hame  oi-iginal  collocation  of  primeval  causes. 

If  the  same  casual  cotncidcucc  never  occurred  a  second  time,  we 
should  have  an  easy  teal  for  distinguishing  such  from  the  coincidences 
which  arc  results  of  a  law.  As  long  as  the  phenomena  had  been  fuimd 
trigciher  "nly  unco,  so  long,  unless  we  know  some  more  general  laws 
from  which  the  coincidence  might  have  resulted,  we  could  not  dizslm- 
guinh  it  fruni  a  casual  one;  but  if  it  occurred  tnnce,  we  should  kuu\v 
tnoc  the  plienomeoa  so  conjoined  must  be  in  some  way  connected 
through  their  causes. 

There  is,  however,  no  such  test.  A  coincidence  may  occur  again 
and  again,  and  yet  bo  only  casual.  Nay,  il  would  be  inconsistent  with 
ynhut  we  know  of  the  oixler  of  nature,  to  doubt  that  every  casual  com* 
cidencc  will  sunntr  or  later  be  repeated,  as  long  as  the  phenomena 
between  which  it  occurred  do  not  cease  to  exists  or  to  be  prcHluced 
The  recurrence,  tliercfore,  of  the  same  coincidence  more  llinn  once, 
or  even  its  frequent  recurrence,  does  not  prove  that  it  is  an  instance  of 
any  law ;  does  not  prove  that  it  is  not  casual,  or,  in  common  langiiagCi 
the  effect  of  chance. 

And  yet,  when  a  coincidence  cannot  bo  deduced  from  known  laws, 
nor  proved  by  experiment  to  bo  itself  a  case  of  causation,  the  iiY^quency 
of  its  occurrence  is  llio  only  evidence  from  which  we  can  infer  that  it 
ia  the  result  of  a  law.  Not.  however,  its  ab^olvte  frequency.  The 
question  is  not  whether  the  coincidence  occurs  often  or  seldom,  in  the 
ordinary  sf'nse  of  those  terms;  but  whether  it  occurs  7tiore  often  than 
chance  will  account  for;  more  often  than  might  rationally  be  expected 
if  the  coincidence  were  casual.  We  have  to  decide,  therefore,  what 
degree  of  frequency  in  a  coincidence  chance  will  account  for.  And  to 
lliis  there  can  be  no  general  answer.  We  can  only  state  the  principle 
by  which  tlie  ansiver  must  bo  deienniTiod:  the  answer  itseu  will  be 
diiFtTcnt  in  every  diflTeront  case. 

;Suppo«o  thai  one  of  the  phenomena,  A,  exists  always,  and  the  other 
phenomenon.  B,  only  occasionally  :  it  follows  that  every  instance  of  B 
will  be  an  instance  of  its  coincidence  with  A,  and  yet  the  coincidence 
will  be  merely  casual,  not  the  result  of  any  connexion  between  them. 
The  fixed  stars  have  been  constantly  in  existence  since  the  beginning 
of  human  experience,  and  jOl  phenomena  that  have  come  under  human 
obscn'Rtion  have,  in  every  single  instance,  coexisted  with  them  ;  yet 
this  coincidence,  although  equally  invariable  with  tliai  which  exists 
bfltweeo  any  of  those  pheuomecta  and  its  own  cause,  doee  not  prove 
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that  the  stars  arc  its  caui^e,  nor  that  they  oro  In  anynise  connected 
with  it.  Aa  strong  a  caao  of  coincidence,  therefore,  as  can  po&sibly 
exist,  and  a  much  stronger  one  in  point  of  mere  frequency  tlian  moAC 
of  (hose  which  prove  laws,  does  not  horo  prove  a  law:  why]  because, 
since  the  stars  exist  always,  ihey  mtut  coexist  with  every  other  phc 
nomcnon,  whether  connected  %vith  them  by  causation  or  not.  The 
uniformity,  great  though  it  hv,  is  no  greater  than  would  occur  on  the 
suppoFtirion  that  no  such  connexion  exists. 

On  the  otlier  Itand,  suppose  that  wo  were  inquiring  whether  there 
lie  any  connexion  between  rain  and  any  particular  wind.  Rain,  we 
know,  occasionally  occurs  with  every  wind  ;  therefore  the  connexion, 
i£  it  exists,  cannot  be  an  actual  law ;  but  still,  rain  may  be  connected 
with  some  particular  wind  through  causation;  that  is,  althougli  lliey 
cannot  be  always  effects  of  tho  same  cause  (for  if  so  they  would  always 
coexist),  there  may  bo  aorue  causes  common  to  tho  two,  so  that  in  so 
far  aa  either  is  produced  by  those  common  causes,  they  will,  from  the 
}&\n  of  the  causes,  be  found  to  coexist.  How,  then,  shall  wo  ascertain 
this  ?  The  obvious  answer  is,  by  observing  whether  rain  occui-a  with 
one  wind  more  frequently  than  with  any  other.  That,  however,  is  not 
enough;  for  perhaos  that  one  wind  blows  more  frequently  than  any 
other ;  so  that  its  blo%ving  more  frequently  in  rainy  weather  is  no  more 
than  would  happen,  altliough  it  had  do  connexion  with  the  causus  of 
rain,  provided  it  were  not  connected  with  causes  adverse  to  rain.  In 
England,  westerly  winds  blow  during  about  twice  aa  great  a  portion 
of  tho  year  aa  eaatorly.  IX  therefore,  it  rains  only  twico  a.s  often  with 
a  westerly,  as  with  an  easterly  wind,  wo  have  no  reason  to  infer  that 
any  law  of  naturo  is  conconicd  in  tho  coincidunce.  If  it  rains  more 
than  twico  as  often,  we  may  be  sure  tliat  some  law  is  concerned  ; 
either  there  is  some  cause  in  naturo  tending  to  produce  both  rain  and 
a  westerly  wind,  or  a  westerly  wind  has  itself  some  tendency  to  pro- 
duce rain.  But  if  it  rains  loss  than  twico  as  oflen^  wo  may  draw  a 
directly  oppoaite  inference ;  the  one,  instead  of  being  a  cause,  or  con- 
nected with  causet}  of  the  other,  must  be  connected  with  causes  ad- 
verse to  it,  or  ivitli  the  absence  of  some  cause  which  produces  it ;  and 
although  it  may  still  rain  much  oftener  with  a  westerly  mnd  tlian  ^rith 
an  ottsterly,  so  far  would  this  bo  from  proving  any  connexion  between 
the  phenomena,  that  the  connexion  proved  would  be  between  rain  and 
an  ca.stor]y  wind,  the  wind  to  which,  In  mere  frequency  of  coincidence, 
it  is  least  allied. 

Hero,  then,  are  two  examples:  in  one,  tlie  greatest  possible  fi-o- 
quency  of  coincidence,  with  no  instance  whatever  t(i  the  contrary',  doee 
not  provo  that  there  is  any  law ;  in  the  other,  a  mucli  leas  frequency 
of  coincidence,  even  when  non-coincidence  is  still  more  frequent,  does 
prove  that  there  is  a  law.  In  both  cases  the  principle  is  tho  samo.  In 
both  wc  consider  the  positive  frequency  of  the  phenomena  themselves, 
and  how  great  frequency  of  coincidence  that  must  of  it*elf  bring  about, 
without  supposing  any  connexion  between  thera,  provided  there  be  no 
repugnanco;  provided  neither  bo  connected  %vitn  any  cause  len.ling 
to  frustrate  the  other.  If  we  find  a  greater  frequency  of  coincidence 
than  this,  we  conclude  that  there  is  some  connexion  ;  if  a  less  fre- 
quency, that  there  is  some  repugnance.  In  the  former  case,  wo  con* 
elude  that  one  of  tho  phenomena  can  under  some  circumstances  cause 
the  other,  or  that  there  exists  something  capable  of  causing  tliem  both ; 
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in  ilio  latter,  that  ono  of  them,  or  some  cause  which  produces  ono  of 
them,  is  capable  of  couuteractiog  the  production  of  the  other.  We 
have  thus  to  deduct  from  the  observed  frequency  of  coincidence,  as 
much  as  may  be  llie  eflcct  of  chance,  that  is,  of  the  mere  frequeLcy  of 
the  phenomena  themselves ;  ntid  if  anything  remains,  wliat  doeo  re- 
main is  the  residual  fact  which  proves  the  existence  of  a  law. 

The  fi-equoncy  of  the  phenomena  can  only  be  ascertained  within 
dcHnite  limita  of  space  and  time;  depending  as  it  does  on  the  quantity 
and  distribution  of  the  primeval  natural  agents,  of  which  wo  can  know 
nothing  beyond  tlie  boundaries  ofhuman  ubaervaLion,  since  no  law,  no 
regularity,  can  he  traced  in  it,  enabling  us  to  infer  the  unknown  Jrom 
the  known.  But  for  the  preeent  purpose  tliis  is  no  diswlvantage,  the 
question  being  confined  within  tlic  same  liniitji  a.*<  tlie  data.  The  coin- 
cidences occurred  in  certain  places  and  times,  and  \nl1iin  those  we  can 
estimate  the  frequency  with  which  such  coincidences  would  he  pro- 
duced by  chance.  If,  then,  wo  find  from  observation  that  A  exists  in 
one  case  out  of  every  two,  and  B  in  one  caao  out  of  every  three  ;  then 
if  there  be  neither  connexion  nor  repugnance  between  them,  or  be- 
tween any  of  their  causes,  tho  instances  in  which  A  and  B  will  both 
exist,  that  is  to  say  will  coexist,  will  be  one  case  in  every  six.  For  A 
exists  in  three  cases  out  of  six  ;  and  B,  existing  in  ono  case  out  of 
every  three  without  regard  to  tho  presence  or  absence  of  A,  will  exist 
in  ono  case  out  of  those  three.  There  will  therefore  be,  of  the  whule 
number  of  cases,  two  in  which  A  exists  without  B ;  one  case  of  B 
without  A;  two  in  which  neither  B  nor  A  exists,  and  ono  case  out  of 
six  in  which  tliey  both  exist.  If  then,  in  point  of  fact,  they  ore  found 
to  coexist  oftcncr  than  in  one  case  out  of  six  ;  and,  consequently  A 
does  not  exist  wilhcjut  B  tni  often  as  twice  in  three  times,  nor  B  with- 
out A  so  often  as  once  in  every  twice ;  there  is  some  cause  in  exist- 
ence, which  tends  to  produce  a  conjunction  between  A  and  B. 

Generalizing  the  result,  we  may  say.  that  if  A  occurs  in  a  larger 
proportion  of  the  cases  where  B  is,  than  uf  tlie  eases  whci-e  B  is  not; 
then  will  B  also  occur  in  a  larger  proportion  of  the  cases  where  A  \fi, 
than  of  the  cases  where  A  is  not  ;  and  thorn  is  some  connexion,  through 
causation,  between  A  and  B.  If  we  could  ascend  to  the  causes  of  the 
two  phenomena,  we  should  find,  at  some  stage,  either  proximate  or 
remote,  some  cause  or  causes  common  to  both;  and  if  we  could  ascer- 
tain what  these  arc,  we  could  frame  a  generalization  which  would  be 
true  without  restriction  of  place  or  time :  but  until  we  can  do  so,  the 
fact  of  a  connexion  between  tho  two  phenomena  remains  an  em- 
pirical law, 

§  3.  Having  considered  in  what  manner  it  may  be  determined 
whether  any  given  conjunction  of  phenomena  is  casual  or  the  result  ol 
some  law;  to  complete  tho  theory  of  chance,  it  is  necessary  that  wc 
should  now  consider  those  effects  wluch  are  partly  tho  result  of  chance 
and  partly  of  law :  or  in  other  words,  in  which  the  effects  of  rn.tual 
conjunctions  of  causes  are  habitually  blended  in  one  result  with  the 
eOecis  of  a  constant  cause. 

This  is  a  case  of  Composition  of  Causes ;  and  tho  peculiarity  of  it 
is,  lliat  instead  of  two  or  mure  causes  intermixing  their  effecti*  in  a 
regular  manner  with  thopo  of  ono  another,  we  have  now  one  constant 
cause,  prcxlucing  an  effect  which  is  successively  modifiod  by  a  t^eriot 
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1)1  variable  cauaoH.  Thua,  aa  summer  advances,  the  appioach  of  tba 
sun  to  a  vertical  position  tends  to  produce  a  constant  increase  of  lorn- 
peraturti ;  but  with  tliia  effect  of  a  constant  cause,  there  are  bleuded 
the  effects  of  many  variablo  causes,  winds,  clouds,  evaporation,  elec- 
tric agencies,  and  the  like,  bo  that  the  temperature  on  any  given  day 
depends  in  part  upon  tliese  fleeting  causes,  and  only  in  part  upon  the 
constant  cause.  If  the  effect  of  tho  constant  cauao  is  always  accom- 
panif^d  and.  disguised  by  cSecta  of  variable  causes,  it  is  impossible  to 
asceitain  tho  law  of  tho  coustant  cause  in  the  ordinary  manner,  by 
separating  it  from  all  otlier  causes  and  observing  it  apart.  Hence 
arises  the  necessity  of  an  additional  rule  of  experiraenlal  inquiry. 

Wbcn  the  action  of  a  cause  A  is  liable  to  bo  interfered  with,  not 
steadily  by  the  same  cause  or  causes,  but  by  difibrent  causes  at  dlHer- 
ent  times,  and  when  these  are  so  frequent,  or  so  indeterminate,  tliat 
we  cannot  possibly  exclude  all  of  them  from  any  experiment,  although 
we  may  vary  them;  our  resource  is,  to  endeavor  to  ascertain  what  is 
the  efTcct  of  all  tlie  variable  causes  taken  together.  In  order  to  do 
this,  wc  make  as  many  trials  as  possible,  preserving  A  invariable.  Tho 
results  of  these  different  trials  will  naturally  be  different,  since  tho 
indeterminate  modifying  causes  are  different  in  each:  if,  then,  we  do 
not  find  these  reault.i  to  be  progressive,  but  on  the  contrary  to  oscillate 
about  a  certain  point,  one  experiment  giving  a  result  a  little  greater, 
another  a  little  less,  one  a  result  tending  a  little  more  in  one  direction, 
another  a  littlo  more  in  the  contrary  direction;  while  the  average,  or 
middle  point,  does  not  vary,  but  different  sets  of  experiments  (taken 
under  as  great  a  variety  of  circumstances  as  possible)  yield  tho  some 
mean,  pro\idcd  only  they  be  sufficiently  numerous ;  then  that  moan, 
or  average  result,  is  the  part,  in  each  experiment,  which  is  due  to  the 
cause  A,  and  is  the  effect  which  would  have  been  obtained  if  A  could 
bavc  acted  alone :  the  variablo  remainder  is  the  effect  of  chance,  thai 
is,  of  causes  the  coexistence  of  which  with  the  cause  A  was  merely 
casual.  The  test  of  the  sufllciency  of  the  induction  in  this  case  is, 
when  any  increase  of  the  number  of  trieds  from  which  tho  average  is 
struck,  does  not  moterially  alter  the  average. 

This  kind  of  elimination,  in  which  we  do  not  eliminate  any  one 
assignable  cause,  but  tho  multitude  of  floating  tmassiguable  ones,  may 
be  termed  the  Klimination  of  Chance.  We  afford  an  example  of  it 
wlien  we  repeat  an  experiment,  in  order,  by  taking  the  mean  of  differ- 
ent results,  to  get  rid  of  the  effects  of  the  unavoidable  errors  of  each 
individual  experiment.  Wlien  there  is  no  permanent  cause  such  aa 
would  produce  a  tendency  to  error  peculiarly  in  one  direction,  we  are 
warranted  by  experience  in  assuming  that  tho  errors  on  one  side  will, 
in  a  certain  number  of  experiments,  about  balance  tho  errors  od  the 
contrary  side.  We  have,  therefore,  to  repeat  the  experiment,  until 
any  change  which  is  produced  in  the  average  of  the  whole  by  further 
rei>etition,  falls  withm  limits  of  error  consistent  with  tho  degree  of 
accuracy  required  by  the  purpose  we  have  in  view. 

$  4.  la  the  supposition  hitherto  made,  tho  effect  of  tlie  constant  causo 
A  has  been  assumed  to  form  so  great  and  conspicuous  a  port  of  the 
general  rosuU,  that  its  existence  never  could  he  a  matter  of  uncer- 
tainly, and  the  object  of  the  eliminating  process  was  only  to  asceitain 
how  much  is  attributable  to  that  cause;  wliat  u  its  exact  law.     CascSt 
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however,  occur  in  which  the  effect  of  a  constant  caus«  is  so  gmall. 
compared  with  that  of  some  of  the  changeable  causoa  with  which  it  it 
liable  to  bo  casually  conjoineil,  that  of  itself  it  escapes  notice,  and  the 
very  existence  of  any  effect  arising  from  a  constant  cause  is  first  learnt, 
by  iho  process  which  in  general  serves  only  for  ascertaining  the  quuiitiry 
of  that  effect.  This  case  of  induction  may  be  characterized  as  follows. 
A  given  effect  is  known  to  be  chiefly,  and  not  known  not  to  be  wholly, 
detci'mined  by  changeable  causes.  If  it  be  wholly  so  produced,  then 
if  the  aj^gregate  ho  taken  of  a  sufficient  number  of  instances,  the 
effects  of  tlicso  difl'orcnt  causes  wilt  cancel  one  another.  If,  therefore, 
wc  do  not  find  this  to  be  the  case,  but,  on  the  contrary,  after  such  a 
number  of  trials  has  been  made  that  no  further  increase  alters  the 
average  result,  wo  find  that  average  lo  bo,  not  zero,  but  sonic  other 
(|uantiiy,  around  which,  though  small  in  eoropanson  with  the  total 
effect,  the  effect  nevertheless  oiitcillatcs,  and  which  is  the  middle  point 
in  its  oscillation  ;  we  may  conclude  this  to  be  the  effect  of  some  con- 
stant cause :  which  cause,  by  some  of  the  methods  already  treated  of, 
we  may  hope  to  detect.  This  may  be  called  the  discovery  of  a  residual 
phenomenon  htf  eliminating  t/ie  rffect  of  chance. 

It  is  in  this  manner,  for  example,  tlint  loaded  dice  may  bo  discovered. 
Of  course  no  dico  arc  so  clumsily  loaded  that  tiiey  must  always  iliruw 
certain  numbers ;  otherwise  the  fraud  would  bo  instantly  detected. 
The  loading,  a  constant  cause,  mingles  with  the  changeable  causes 
which  determine  what  cast  will  be  thrown  in  each  individual  instance. 
If  the  dice  were  not  loaded,  and  the  tlirow  were  left  lo  depend  entirely 
upon  the  changeable  causes,  these  in  a  sufficient  number  of  instances 
would  balance  one  another,  and  there  would  be  no  preponderant 
number  of  throws  of  any  one  kind.  If,  therefore,  after  such  a  number 
of  trials  that  no  further  increase  of  their  number  has  any  material 
effect  upon  the  average,  we  find  a  preponderance  in  favor  of  a  partic- 
ular throw;  wc  may  conclude  with  assurance  that  there  is  some  constant 
cause  acting  in  favor  of  that  throw,  or  in  other  words,  that  the  dic« 
are  not  fair  ;  and  moreover  the  exact  amount  of  the  nnfaimeas.  In  a 
similar  manner,  what  is  called  the  diurnal  variation  of  the  barometer, 
which  is  very  small  compared  with  the  variations  arising  from  tlie 
irregular  changes  in  the  state  of  the  almortphere,  was  discovered  by 
comparing  the  average  hciglit  of  the  barometer  at  different  hours  o\ 
the  day.  When  this  comparison  was  made,  it  was  found  that  iliere 
was  a  small  difference,  which  on  the  average  was  constant,  however 
the  absolute  quantities  might  vary,  and  which  difference,  therefore, 
must  be  the  effect  of  a  constant  cause.  This  cause  was  afterwards 
ascertained,  deductivtly»  to  be  the  rarefaction  of  the  air,  occasioned 
by  the  increase  of  temperature  as  the  day  advances. 

§  .'i.  After  these  general  remarks  ojx  the  nature  of  chance,  we  are 
prepared  to  consider  in  what  manner  assurance  may  be  obtained  that 
a  conjunction  between  two  plienumena,  which  has  been  observed  a 
certain  number  of  times,  is  not  casual,  but  a  result  of  causation,  and 
to  be  received  therefore  as  one  of  the  uniformities  in  nature,  although 
(until  accounted  for  a  priori)  miy  as  an  empirical  law. 

We  will  suppoeo  the  strongest  caso,  namely,  that  the  phenomenon  B 
has  never  been  observed  exi-opt  in  conjunction  with  A.  Even  then, 
the  probability  that  thoy  are  coni'*»cti«d  is  not  mnasurnd  l»v  the  tot*) 
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iiurober  of  instances  in  which  they  have  been  found  togGther,  but  by 
the  oxcuHfl  of  that  number  above  the  number  due  tu  the  ahsoluio  fre- 
quency of  A.  1^  for  example,  A  exists  always,  and  therefore  coexists 
Willi  everything,  no  number  of  instances  of  ilji  coexiateucc  witli  B 
would  prove  a  connexion  ;  as  in  our  example  of  tlio  tixed  stars.  Jf  A 
be  a  fad  of  euch  common  occurrence  ''lat  it  may  be  presumed  to  bo 
present  in  half  of  all  the  cases  that  occur,  and  therefore  in  half  tlie 
cases  in  which  B  occurs,  it  is  only  the  proportional  excess  above  half, 
that  are  to  be  reckoned  as  evidence  towai'ds  proving  a  connexion 
between  A  and  1$. 

In  addition  to  the  question,  What  ia  the  number  of  coincidences 
wliich,  on  an  average  of  a  great  multitude  of  trials,  may  be  expected 
to  arise  from  chance  alone  i  there  is  also  another  question,  namely,  Of 
what  extent  of  deviation  from  that  average  is  the  occurrence  nrediblo, 
from  chance  alone,  in  some  number  of  instances  smaller  iimu  that 
which  constitutes  a  fair  averai^e  "i  It  is  not  only  to  he  considered  what 
is  the  general  result  of  the  chances  in  the  long  run,  but  also  what  are 
the  extreme  limits  of  variation  from  that  general  result,  which  may 
occasionally  be  expected,  as  the  result  of  some  smaller  number  of 
instances. 

The  consideration  of  the  latter  question,  and  any  consideration  of 
the  former  beyond  that  already  given  to  it,  belong  to  what  mathcma- 
dciana  term  the  doctrine  of  chances,  or,  in  a  phrase  of  greater  preten- 
sion, the  Theory  of  Probabilities.  An  attempt  at  a  philosophical  appre- 
ciation of  that  doctrine  is,  therefore,  a  necessary  portion  of  our  task. 


CHi\.PTER  XVIII. 


OF  TBE  CALCULATION  OF  CUANCIS. 


(  1.  "  PROBABitrrr,"  says  Laplace,*  "  has  reference  paitly  to  out 
ignorance,  partly  to  our  knowledge.  We  know  that  amon"  three  or 
nore  events,  one,  and  only  one,  must  happen ;  but  there  is  nothing 
leading  us  to  believe  that  any  one  of  them  will  happen  rather  than  the 
others.  In  this  stale  of  indecision,  it  is  impottsible  for  us  to  pronounce 
with  certainty  on  their  occurrence.  It  is,  however,  probabln  that  any 
one  of  these  events,  selected  at  pleasure,  will  not  take  place;  because 
we  perceive  several  cases,  all  equally  poi^sible.  which  exclude  its  oc- 
currence, and  only  one  which  favors  it." 

Such  is  this  great  mathematician's  statement  of  the  logical  founda- 
tion up'jn  which  rests,  according  to  him,  tlio  theory  of  chances:  and  if 
his  unrivaled  command  over  the  means  which  matliematic^  supply  for 
calculating  the  results  of  given  data,  necessarily  implied  an  equally 
sure  Judgment  of  what  the  data  ought  to  be,  I  should  hardly  dare  give 
utterance  to  my  conviction,  that  in  this  opinion  ho  is  entirely  wrong ; 
that  his  foundation  is  altogether  insufficient  for  the  8uper<itnjcture 
erected  upon  it;  and  that  there  is  implied,  in  all  rational  rah-uladon 
nf  the  probabilities  of  events,  an  essential  condition,  which  is  either 

*  £f  jAi  Pkilotttphiqu*  iur  Ut  Pri>bAMHi$,  fifth  Pai  is  etlitioo,  p.  7. 


320 


INDUCTION. 


overliiuketl  in  Laplace's  slntenient,  or  so  vaguely  indicaled  at,  nc-iilier 
l*j  be  BUggemed  lo  iho  reader,  nor  kept  in  view  by  UiO  writer  himself 
To  a  calculation  of  chances,  according  to  Laplace,  two  things  are 
necosfiory :  we  must  know  that  of  several  events  some  one  will  cer- 
Caiuly  happen,  and  no  xaore  tliari  one ;  and  we  must  not  know,  nor 
have  any  reason  to  expect,  that  it  will  be  one  of  these  events 
TBtlier  than  another.  1  contend  that  these  are  not  the  only  requis- 
ites, and  that  another  Rupposilion  is  neceflAary.  This  supposiliun  it 
might  he  imagined  that  Laplace  intended  to  indicate,  by  .saying 
that  all  tlie  events  muat  bo  equally  possible  [egalcment  poii*ible»). 
But  his  next  sentence  shows  that,  by  this  expression,  he  did  col 
mean  tn  add  anything  to  t)ie  two  conditions  which  he  had  already 
suggested.  "  The  theory  of  chances  consiBts  in  reducing  all  events 
of  the  sumo  kind  to  a  certain  number  of  cases  equally  possible, 
that  i.s,  such  that  wc  are  eqt/af/y  undecided  as  to  their  existence  ;  and 
to  detcrmino  the  number  of  these  cases  wliich  are  favorable  to  the 
event  of  which  the  probability  is  sought."  By  '*  events  equally  possi- 
blo,"  then,  he  only  means  events  "  such  that  wc  are  equally  undecided 
as  lo  their  existence ;"  that  we  have  no  reason  to  expect  one  rather 
than  another;  which  is  nor  a  rhird  condition,  but  the  second  of  the 
two  previously  specified.  I,  thorefiire,  feel  warranted  in  aJTinning 
that  Laplace  has  overlooked,  in  this  gcnoml  theoretical  statement, 
a  uoccBsary  part  of  the  foundation  of  the  doctrine  of  chances. 

§  2.  To  be  able  to  pronounce  two  e%*entB  equally  probable,  it  is  not 
enough  that  wo  should  kiir>w  that  one  or  the  other  must  happen,  ami 
should  have  no  ground  ftir  conjccluritig  wliich.  Experience  must 
have  shosvn  that  the  two  events  are  of  equally  frequent  occurrence. 
Why,  in  tossing  up  a  halfpenny,  do  wc  reckon  it  equally  probable 
that  we  shall  tlirow  cross  or  pile  1  Because  experience  has  eIio^\'& 
that  in  any  great  number  of  throws,  cross  and  pile  are  thrown  about 
equally  often;  and  that  the  more  throws  we  make,  the  more  nearly 
the  equality  is  jierfcct.  We  call  the  chances  even,  because  if  we 
stoke  equal  sums,  and  ploy  a  certain  large  number  of  times,  experi- 
ence proves  thut  our  gains  and  losses  will  about  balance  one  another; 
and  will  contiuue  to  do  so,  however  long  afterwards  we  continue  ploy- 
ing :  while  on  the  contrary,  if  we  give  the  slightest  odds,  and  play  a 
great  number  of  times,  wo  are  sure  to  lose ;  and  the  longer  ■^ve  con- 
tinue playing,  the  greater  losers  we  shall  be.  If  exjioricnce  did  not 
prove  this,  wo  should  proceed  os  much  at  haphazard  in  staking  equal 
sums  as  in  laying  odds;  wc  should  have  no  more  reason  for  expecting 
not  to  be  losers  by  the  ono  wager  than  by  the  other. 

It  would  indeed  require  strong  evidence  to  per»ua*lc  any  rational 
person  that  by  a  system  of  operations  upon  numbers,  our  ignorance 
can  bo  coined  into  science;  and  it  is  doubtless  this  strange  pretension 
which  has  driven  a  profound  thinker,  M.  Corate,  into  tlie  contrary 
extreme  of  rejecting  altogether  a  doctrine  which,  however  imperfectly 
its  principle.'^  may  sometimes  have  been  conceived,  receives  daily  veri- 
fication from  the  practice  of  insurance,  and  fi'om  a  great  mass  of  other 
positive  experience.  The  doctrine  itself  is,  I  conceive,  sound,  but  tho 
manner  in  which  ila  foundations  have  been  laid  by  its  great  teachers  it, 
moat  seriously  objectionable.  Conclusions  respecting  the  probability 
of  ft  fact  rest  not  upon  &  different,  but  upon  the  very  same  basis,  u 
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concluAions  respecting  its  certainty;  namely,  not  our  i^toranco,  bul 
our  knowledge  ;  knowledge  obtained  by  experience,  of  too  proportion 
between  the  cases  in  which  tlie  Tact  occurs,  and  (hoso  in  which  it  doca 
not  occur.  Every  calculation  ot'chancca  is  grounded  on  an  induction  : 
and  to  render  the  calculation  legitimate,  the  induction  must  be  a  valid 
one.  It  is  not  less  an  induction,  though  it  docs  not  prove  that  the 
event  occurs  in  all  cases  of  a  given  description,  but  only  that  out  of  a 
^van  number  of  sucb  cases,  it  occurs  in  about  so  many.  The  fraction 
which  matlieroaticiana  use  to  designate  the  probability  of  an  e\'ent, 
is  the  ratio  of  these  t^vo  numbers;  the  aaeertained  proportion  between 
the  number  of  cases  in  which  the  event  occurs,  and  the  sum  of  all  the 
coses,  those  in  which  it  occurs  and  in  whiL'h  it  docs  not  occur  taken 
together.  In  playing  at  cross  and  pile,  the  description  of  cases  con- 
cerned are  throws,  and  the  probability  of  cross  is  one  half,  because  it 
is  found  that  if  we  throw  often  enough,  cross  is  thrown  about  once  in 
every  two  throws  ;  and  because  this  induction  is  made  under  circum- 
stances justifying  the  belief  that  the  proportion  will  bo  the  same  in 
other  cases  bb  in  the  cases  examined.  In  the  cast  of  a  die,  the  proba- 
bility of  aco  is  ono-sixth;  not,  as  IjOpluce  would  say,  because  there 
are  .six  possiblo  throwi*,  of  which  aco  is  one,  and  because  we  do  not 
know  any  reason  why  one  should  turn  up  rather  than  another;  but 
because  wc  do  know  that  in  a  hundred,  or  a  million  of  throws,  ace  wiW 
be  thrown  about  one-sixth  of  that  number,  or  once  iu  six  times. 

Not  only  is  this  third  condition  indispensable,  but  if  wc  have  that, 
wo  do  not  want  Laplace's  two.  It  is  not  necessary  iliat  wo  should 
know  how  many  possibilities  there  are,  or  that  wo  should  have  no 
raorc  reason  for  expecting  one  of  them  than  another.  If  a  north  wind 
blows  one  day  in  every  ten,  the  probability  of  a  north  win<i  on  any 
given  day  %viU  be  one-tenth,  even  though  of- the  remaining  possibilities 
a  west  wind  should  be  greatly  the  most  probable.  If  \vc  knrtw  thai 
half  the  trees  in  a  particular  forest  arc  oaks,  tliough  wu  may  be  quite 
ignorant  how  many  other  kinds  of  trees  it  contains,  the  chance  that  a 
tree  indiscriminately  selected  will  be  an  oak  is  an  even  chance,  or,  iu 
mathematical  language,  one-half.  So  that  the  condition  which  Laplace 
omitted  is  not  merely  one  of  the  requisites  for  the  possibility  of  a  ciJ- 
culation  of  chances;  it  is  the  only  requiaitc. 

In  saying  that  he  baa  omitted  tins  condition,  I  am  far  from  meaning 
to  assert,  that  he  does  not  frequently  take  it  into  consideration  in  par- 
ticular instances :  nor  indeed  could  he  fail  to  do  so,  since  whencvei 
any  experience  bearing  upon  the  cose  really  exists,  he  would  naturally 
consult  that  expeiiencc  to  assure  himself  of  the  jiulfihnent  of  his  second 
condition,  that  ihcro  be  no  reason  for  expecting  one  event  rather  tlian 
another.  When  experience  is  to  be  had,  he  takes  that  experience  aa 
the  meaanre  of  the  probability :  his  error  is  only  in  imagining  tlmt 
thero  can  bo  a  measurement  of  probability  where  there  is  no  expe- 
rience. The  consequence  of  this  error  has  been  his  adoption  of  con- 
clusions not  indeed  contrary  to,  but  unsupported  by,  experience.  He 
has  been  led  to  push  the  theoiy  and  its  applications  beyond  the  bounds 
which  confme  all  legitimate  inferences  of  tlio  human  mind ;  by  extend- 
ing them  to  subjects  on  which  the  absence  of  any  giound  for  deter- 
muung  between  two  supposition  a,  does  not  arise  from  our  haviug  equal 
grounds  for  presuming  both,  but  from  our  having  an  equal  absence  of 
grounds  for  piesuming  either. 
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According  to  his  views,  indeed,  the  calculation  of  clianceg  should  b« 
much  more  univcraally  aiiplicnble  to  things  of  which  we  are  com- 
plolely  ignorant,  than  to  things  of  which  we  have  partial  knowle*ige. 
Where  we  have  Komo  experience  of  the  occurrence  of  each  of  the  con- 
flicting pos6ibilitie:f,  it  may  i)ften  be  diHicult,  according  li>  the  prescrip- 
tions of  ihe  theory,  to  reduce  those  pospibilitiee  to  a  deHnitc  number  of 
cases,  all  equally  probable;  but  when  ihc  cnse  is  out  of  the  reach  of 
all  experience,  so  tliat  we  have  uo  difficulty  iu  being  "  equally  undo* 
cided"  respecting  the  possibilities,  there  is  nothing  to  make  us  halt  or 
waver  in  applying  the  theory.  If  the  question  be  whether  the  inhabit* 
■jnts  of  Satuni  have  red  hair,  wo  need  only  know  the  number  of  the 
prismatic  colors,  and  of  tlieir  more  marked  compounds,  and  we  can  at 
once  assign  the  fraction  corresponding  to  the  probability!  It  is  evi- 
dent that  probabilily,  in  any  sense  in  which  it  can  operate  upon  our 
belief  or  conduct,  has  nothing  to  do  with  such  chimerical  evaluations, 
and  that  entire  suspension  of  jutlgruent,  where  we  have  no  evidence,  \o 
the  only  course  beHttiug  a  rational  being.  To  entitle  us  to  ofiirm  any- 
thing positive  about  uncertain  facta,  whether  ii  be  that  one  supposition 
is  more  probable  tlian  another,  or  only  that  it  is  e<jually  probable,  we 
must  have  the  testimony  of  experience,  thai,  taking  the  whole  of  some 
class  of  cases,  the  one  guess  will  bo  ofiener  right,  or  as  often  right  as 
the  other.  The  estimation,  in  short,  of  chances,  like  that  of  certain- 
ties, is  only  rational  when  grounded  upon  a  complete  induction  bv 
observation  or  experiment." 

^  3.  From  these  principles  it  is  eaay  to  deduce  the  demonstration  oJ 
that  theorem  of  the  doi^trine  of  probabilities,  which  is  the  foundation 
of  its  principal  application  to  judicial  or  other  inquiries  for  ascettain- 
ing  the  occuiTencu  of  a  given  event,  or  the  reality  of  an  indiviilual 
fact.     The  signs  or  evidences  by  which  a  fact  is  usually  proved,  are 

*  Confunon  is  Mf&eUnwa  introduced  into  this  labject  bf  not  adverting  to  ihr  diitioction 
bclwt-en  the  cbuices  thai  n  {iven  ^vent  will  happen,  aod  che  choncca  tlut  a  lacM,  nut  yei 
madf ,  TeB{i«:tin|;  itt  occurrence,  will  he  n^ht.  Supposing  that  1  have  no  more  re«»on  to 
exprct  line  rvent  thnit  uifithflr,  it  ia  (frum  experience  of  nunian  uctions)  an  equal  chaiico 
whatber  1  guew  A  or  B  i  bat  it  ia  nut,  ihcrcfure,  an  equal  chance  wbctbcr  A  or  D  takes 
pincfi. 

Tlic  fallacy  has  been  stated  thua.  Suppoae  that  either  A  or  Binuat  happen:  and  let 
tlu-  lUaiKTc  that  A  will  happen  be x;  a>  certainty  is  represented  hv  |,  tbu  chance  that  U 
Will  lia|tpen  i»  I  —  «.  Now.  Ibc  chance  that  Ibi*  event  I  gucis  will  come  (ii  pass,  is  made 
up  of  twt>  chancts:  ihc  chance  that  1  shall  guPM  A  and  that  A  will  happen.  pltiM  the 
cbftncu  that  I  shall  awet*  B  and  tlmt  0  will  happen.  I'hfl  cbaocQ  that  1  sball  niesa  A 
liRiiijli  ;  the  chance  that  1  »hall  guem  A  mid  that  A  will  bapfMru,  is  compounded  of  ^andr.- 
lt  IS  tiirrelore  ^x.  The  chonce  that  I  shall  gup-a«  B  being  alra},  the  chance  Lhht  I  nh»1l 
^uess  B  ann  that  B  will  happen,  is  ^  (I  — ')■  But  the  sum  of  ibeae  two  la  i :  tbemfor*  ih« 
chanrr  that  the  ercnt  I  gum  will  come  to  pass,  is  always  an  even  chance.  Bui  since  it 
ta  an  even  chance  that  my  gacM  will  be  riiflit,  it  is  an  even  chance  which  of  the  two  firrnt* 
will  occur,  whatever  may  be  their  coniimrmivc  fre»]iicncy  in  noiure. 

The  whole  of  this  reasoninit  u  souim  op  to  the  last  step,  but  that  step  »  a  non  ft^Mtim. 
Before  1  have  guessed,  or  umil  I  have  made  my  guess  known,  it  is  nn  even  chance  thai  I 

fueas  nitbt ;  but  whflu  I  have  (uesaed,  and  guessed  A,  it  is  nn  loncer  an  even  rhnncc  that 
havt  nicsaed  riuht :  otherwise  ihcre  would  be  aii  Cfcn  chance  tn  favor  of  the  must  itn 
probable  event.  Let  the  question  be,  Ik  Queen  Victorin  at  Ibm  moment  alive  ;  and  lei  me 
be  irqtiired  to  guess  aye  or  no,  without  knowing  shout  what,  in  order  that  I  may  lie  equally 
likely  to  (luesa  the  one  and  the  other.  No  one  w  Jl  ssy  it  is  an  cvrn  chnnce  w  hicli  is  true  ; 
but  It  really  is  an  even  chniicc  wbelher  my  gticsa  will  be  right.  The  chance  of  my  pueas 
ing  in  the  negative  and  J«eing  nglil,  is  J  of  a  very  small  ctiancc,  nay.  perhaps  jo/iaB.  tnit 
the  chance  of  my  gneaaing  in  the  aflirmativc.  and  being  right,  ia)of  the  remaintntt  inSsa  i 
■o  that  the  two  toeeiher  are  J.  When,  however,  I  have  gues»ed,  and  told  my  gt)ea«.  IM 
even  chance  which  of  the  two  I  should  guess  is  coiivetcd  into  a  certainty.  B  1  have 
gncascd  aye,  the  chance  that  I  am  iipht  is  ^'oigg  :  U^  no.  tl  is  only  rii'm. 


ANAI^OV. 


335 


her  being- inhabiteJ.  Since  life  cannot  exist  there  in  ihe  manner  in 
vrbtch  it  exists  here,  the  greater  t))Q  re^H-inblanceof  the  lunar  world  to 
the  terrestrial  in  all  otlier  respects,  the  loss  reason  we  have  («>  Utlievo 
that  it  can  contain  life. 

Utere  are,  however,  other  bodies  in  our  system,  between  Which  and 
the  earth  there  is  a  much  closer  resemblance;  which  possess  an  atraoa- 
phere*  clouds,  consnquently  water  (or  some  fluid  analogous  to  it),  and 
even  give  strong  indicniions  of  snow  in  their  polar  regions;  while  the 
cold,  or  heat,  though  differing  greatly  on  the  average  Irom  ours,  is,  in 
some  parts  at  least  of  those  planets,  possibly  not  more  extreme  than  in 
aotnc  regions  of  our  own  which  are  habitable.  To  balance  these  agree- 
monta,  the  ascertained  differences  are  chiefly  in  the  average  light  and 
heat,  Telocity  of  rotatioit,  inten^iity  of  gravity,  and  similar  circumstances 
of  a  secondary  kind.  With  regard  to  these  plonotfl,  therefore,  the  argu- 
ment of  analogy  gives  a  decided  preponderance  in  favor  of  their  resem- 
bling the  earth  in  any  of  it«  derivative  properties,  such  as  that  of  having 
inhabitants :  though,  when  we  consider  how  immeasurably  multitudi- 
nous are  those  of  their  properties  which  we  are  entirely  ignorant  of, 
compared  with  the  few  which  wC  know,  we  cannot  attach  more  than 
a  very  trifling  weight  to  any  considerations  of  resemblance  in  which 
the  knovra  olomcnts  bear  so  inconsiderable  a  proportion  to  the  un- 
known. 

Besides  the  competition  between  snalogy  and  diversity,  there  may 
be  a  competition  of  conflicting  aual<^es.  The  new  case  may  be  sim- 
ilar in  some  of  its  circumstances  to  casea  in  which  the  fact  m  cxt«ts, 
but  in  others  to  cases  in  which  it  id  known  not  Co  exist.  Amber  has 
some  properties  in  common  with  vegetable,  others  with  mineral  pro- 
ducts. A  painting,  of  unknown  origin,  may  resemble,  in  certain  ol  its 
characters,  known  works  of  a  particular  master,  but  in  otlicra  It  may 
as  strikingly  resemble  prc.Mluction8  known  not  to  l>e  hU.  A  v:ise  may 
bear  some  analogy  to  work*  of  Grecian,  and  some  to  those  of  Etruscan 
or  Egyptian  art.  We  are  of  course  supposing  that  it  does  not  positess 
any  quality  which  has  been  ascertained,  by  a  sufficient  induction,  to  be 
a  conclusive  mark  either  of  the  one  or  of  the  other. 

§  3.  Since  the  value  of  an  analogical  argument  inferring  one  resem- 
blance from  other  resemblances  wnthont  any  antecedent  endenco  of  a 
connexion  between  them,  dopends  upon  tho  extent  of  ascertained 
rosemblancc,  compared  Hrstwith  the  amount  of  ascertained  dificrence, 
and  next  with  the  extent  of  the  unexplored  region  of  unascertained 
properties ;  it  follows  that  where  the  resemblance  is  very  great,  the 
ascertained  diflerence  very  small,  and  uur  knowledge  of  die  subject- 
matter  tolerably  cxtcnsivo,  tho  argument  from  analogy  may  approach 
in  strength  very  near  to  a  valid  induction.  If,  after  much  observation 
of  B,  we  find  that  it  agrees  ^nth  A  in  nine  out  of  ten  of  itd  knovra 
properties,  wo  may  conclude  with  a  probability  of  nine  to  one.  that  it 
will  possess  any  given  derivative  property  uf  A.  If  we  discover,  for 
example,  an  unknown  animal  or  plant,  resembling  closely  some  known 
one  in  the  greater  number  of  the  properties  we  observe  in  it,  but  dif- 
fering in  some  few,  we  may  reasonably  expect  to  6nd  in  the  unob- 
served remainder  of  its  ijroperlius,  a  general  agreement  with  those  of 
the  former;  but  also  a  dlfltTence,  corresponding  proportionally  to  the 
Rirount  of  observed  dlv*>rsity. 
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It  thus  appeam  that  the  conclusious  derived  from  anoio^  lu'e  viily 
uronv  considerable  value,  when  tho  case  to  which  >ve  reason  U  un  ad- 
jacent case;  odjacent,  not  as  before,  in  place  or  time,  but  in  circum- 
Blauces.  In  the  case  of  eflecta  of  which  the  cause-s  are  imperfecUy  or 
not  at  aU  known,  when  consequently  the  obs€irved  order  of  their  oc- 
currence amouiitR  only  to  an  ompiriciU  law.  it  often  happens  that  ttie 
conditions  which  have  coexisted  whenever  the  cflcct  was  obser>'ed,  hare 
been  very  numerou?.  Now  if  a  new  case  presents  itself,  in  which  all 
these  conditions  do  not  exist,  but  the  far  greater  part  of  them  do,  some 
one  or  a  few  only  l*eini^  wauling;  tlic  inference  that  tlie  eflect  will 
occur  notwithstanding  tliis  deficiency  of  complete  resemblance  to  the 
cases  iu  which  it  has  been  observou,  may,  alihough  of  the  nature  of 
analogy,  possess  a  high  dcgroo  of  probability.  It  is  hardly  necessary 
to  add  that,  however  considerable  this  probability  may  bo,  no  com- 
petent inquirer  into  nature  will  rest  satisfied  with  it  when  it  is  posaible 
10  obtain  a  complete  induction;  but  will  consider  the  aimlo;gy  as  a 
mere  guide-post,  pointing  out  the  direction  in  which  more  rigorous 
investigationa  should  be  prosecuted. 

It  is  in  this  last  respect  that  considerations  of  analogy  havetlie  higlK 
OfiE  philosophical  value.  The  cases  in  which  analogical  evidence 
affords  in  itself  any  very  high  degree  of  probability,  ore,  as  we  have 
just  observed,  only  those  in  which  the  resemblance  is  very  close  and 
extensive;  but  there  is  no  analog^',  however  faint,  which  may  not  be 
of  the  utmoBt  value  in  suggosting  experiments  or  observations  that 
may  lead  to  more  positive  conclusions.  Wlieu  tlie  agents  and  their 
effects  are  out  of  the  reach  of  further  observation  and  experiment,  as 
in  the  speculatiotis  already  alluded  to  respecting  the  moon  and  planoL*i, 
such  slight  probabilities  are  no  more  than  an  interesting-  theme  fur  the 
pleasant  exercise  of  imagination  ;  but  any  suspicion,  however  slight, 
that  BOtfl  an  ingenious  ptrrson  at  work  to  contrive  an  experiment,  or 
thai  affords  a  reason  for  trying  one  experiment  rather  than  another^ 
may  bo  of  eminent  service  to  philosophy. 

On  this  ground,  notwithstanding  the  unfavorable  judgment  which  X 
have  concuiTed  with  M.  Comto  in  passing  upon  tlmse  scientific  hypo- 
theses (when  consitlcrcd  as  positive  doctrines)  which  are  unsusceptible 
of  being  ultimately  brought  to  the  test  of  actual  induction,  such  for  in- 
stance as  the  two  theories  of  hght,  the  emission  theory  of  the  last  cen- 
tury, and  the  undulatory  theory  ^vhich  predominates  in  the  present ;  I 
am  yet  unable  to  agree  with  M.  Corote  in  cori-sidering  tiiosc  hypo- 
theses to  bo  worthy  of  entire  disregard.  As  is  well  said  by  Haitley 
(and  concurred  in  by  a  philosopher  in  general  so  diametrically  opposed 
to  Hartlcy*8  views  as  Dugald  Stewart),  "  any  hypothesis  that  has  so 
much  ijlausibility  as  to  explain  a  considerable  number  of  factii,  helps 
us  to  digest  these  facts  in  proper  order,  to  bring  new  ones  to  ligbt, 
and  make  ej-pcrimrntn  cmcis  for  the  sake  of  future  inqulrors."*  If  an 
hypothesis  not  only  explains  known  facta,  but  has  led  to  the  prediction 
of  others  previously  unknown,  and  since  verified  by  experience,  the 
laws  of  the  phenomenon  which  is  the  subject  of  inquiry  must  bear  at 
least  a  great  similarity  to  those  of  the  class  of  phenomena  to  which  tho 
hypothesis  assimilates  >C;  and  since  the  analogy  which  extends  so  far 


*  HiRTLBv's  OhifrMiiMu  «n  ifan,  TO  .  L»  p.  16.    Th«  pnstaffl  is  not  in  PriMtley'a  car* 
tailed  edition. 
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may  probably  extend  furtlmr,  nothiue  is  more  likely  tu  suggest  experi- 
ments tending  to  throw  light  upon  iho  real  properties  of  the  phenom- 
enon, than  the  following  out  such  an  hypothesis.  But  to  this  end  it  is 
by  no  meana  necessary  that  the  hypothesis  be  mistaken  for  a  scientific 
truth.  On  the  contrary,  that  ilJuaion  is  in  this  respect,  as  in  every 
otlicr,  an  impediment  to  the  progress  of  real  knowledge,  by  leading 
men  to  restnct  themselves  arbitrarily  to  tlie  particular  hypotheaie 
which  is  moat  accredited  at  the  time,  instead  of  looking  out  for  orcry 
class  of  phenomena  between  the  laws  of  which  and  those  of  the  given 
phenomenon  any  analogy  exists,  and  trying  all  such  exporimenta  aa 
may  tend  to  the  discovery  of  ulterior  analogies  pointing  in  the  same 
direction. 


CHAPTER  XXI. 

OP  THE  EVmEXCE  OF  THE  LAW  OP   UXIVEttSAt,  CAU8ATIOM 

§  1.  We  have  now  completed  our  review  of  the  logical  processes  by 
wluch  iho  laws,  or  unlfonnities,  of  tlie  sequences  of  phenomena,  and 
llioee  uniformities  in  ihcir  coexistence  which  depend  upon  the  laws  of 
their  sequence,  are  ascertained.  As  we  recognised  in  the  eoinnicuce* 
ment,  and  have  been  enabled  to  see  more  clearly  in  the  progress  of 
the  investigation,  the  basis  of  all  these  logical  operations  ia  the  uni- 
versality ot  the  law  of  causation.  The  validity  of  all  the  Inductive 
Methocls  depends  upon  the  assumption  that  every  event,  or  the  begin* 
ning  of  every  phenomenon,  must  have  some  cause  ;  some  antecedent, 
upon  the  existence  of  which  it  is  invariably  and  unconditionally  conse- 
quent- In  tlie  Method  of  Agreement,  this  is  obvious ;  that  Method 
avowedly  proceeding  on  tlie  supposition,  tbac  we  have  found  the  true 
cause  so  soon  as  we  have  negatived  every  otlier.  The  assertion  is 
equally  true  of  the  Method  of  Diflfcronce.  That  Metho«I  authorizes  ua 
to  inter  a  general  law  from  two  instances;  one,  in  which  A  exisia  to- 
gether with  a  multitude  of  other  circumstances,  and  B  follows ; 
another,  in  which,  A  being  removed,  and  all  other  circumstances 
remaining  the  same,  B  ia  prevented.  What,  however,  does  this  prove? 
It  proves  that  A,  in  the  particular  instance,  cannot  have  had  any  other 
cause  tlian  B ;  but  to  conclude  fi'om  lliis  that  A  w;ia  the  cause,  or  that 
A  will  on  other  occasions  bo  followed  by  B,  is  only  allowable  on  the 
assumption  that  B  must  have  aomo  cause;  that  among  its  antecedents 
in  any  single  instance  in  which  it  occurs,  tliere  must  be  one  which  has 
the  capacity  of  producing  it  at  other  times.  This  being  admitted,  it  is 
seen  tnat  in  the  case  in  question  that  antecedent  can  be  no  other  than 
A;  but,  lliut  if  it  be  no  other  than  A  it  must  be  A,  is  not  proved,  by 
these  instances  at  least,  but  taken  for  granted.  There  is  no  need  to 
spend  time  in  proving  that  the  same  thing  ia  true  of  the  other  Induc- 
tive Methods.  The  imiversality  of  tlie  law  of  causation  is  assumed  in 
them  all. 

But  is  this  assumption  warranted  1  Doubtless  (it  may  be  said)  nufst 
phenomena  are  connected  as  eflecta  with  some  antecedent  or  cause, 
tlmt  is,  are  never  produced  unless  aorae  adsignablc  fact  has  preceded 
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tbeni;  but  llio  very  circumstance  that  complicated  processes  of  iniiuc- 
tion  nre  aometiraefl  necessary,  shows  tliat  cases  exiut  in  which  thin 
regular  ordor  of  succcasiuu  is  not  apparent  to  our  (vrat  and  simnletft 
apprehensiun.  If,  then,  iLo  proceKses  which  bring  these  cases  within 
the  same  category*  with  the  rest,  re<iuiro  that  wo  should  assume  tlie 
universality  of  the  very  law  which  they  do  not  at  first  sight  appear  to 
exemplify,  is  not  tliis  a  real  petilio  principii  i  Can  we  prove  a  pro[K>- 
sition,  by  an  argument  which  takes  it  for  granted  1  And  if  not  so 
proved,  on  what  evidence  does  ll  rest  I 

Fur  this  difliculty,  which  I  have  purposely  staled  in  the  strongest 
terms  it  would  admit  of,  the  school  of  metapliysicians  who  have  long 
predominated  in  this  rountry  find  a  ready  salvo.  They  afihm,  that  the 
universality  of  causation  is  a  truth  which  we  cannot  help  believing; 
that  the  belief  in  it  is  an  instinct,  one  of  the  laws  of  our  beUe^ng 
faculty.  As  the  proof  of  this,  they  eay,  and  they  have  nothing  else  tc 
say,  that  everybody  docs  believe  it;  and  they  number  it  among  the 
pro|}08ilions,  rather  tmmerous  in  ihelr  catalogue,  which  may  be  logi- 
cally argued  »gaint!l,  and  perhaps  cannot  be  logically  proved,  but  which 
arc  of  higlier  uutliority  than  logic,  and  which  even  he  who  denies  in 
speculation,  shows  by  his  habitual  proctico  that  his  arguments  make 
no  impression  upon  hiinsulf. 

I  have  no  intention  of  enleriug  into  the  nicrils  of  this  question,  as  a 
problem  of  transcendental  inelaphybio*.  But  I  must  renew  my  protest 
against  adducing  as  evidence  of  the  truth  of  a  fact  in  external  nature, 
any  necessity  which  the  human  mind  may  he  conceived  to  be  under  of 
believing  it.  It  it;  tlio  busmesa  of  tlic  human  intplloct  to  adapt  itself  to 
the  realities  of  things,  and  not  to  mcasuro  those  realities  by  its  own  capa 
cities  of  comprohcnsion.  The  same  quality  which  fits  mankind  for  the 
ufiicos  and  purposes  of  their  own  little  life,  the  tendency  of  their  belief 
to  follow  their  experience,  incapacitates  ihcm  for  judging  of  what  lies 
beyond.  Not  only  what  man  can  know,  but  what  he  can  conceive, 
depends  upon  what  he  has  (-xpenenced.  Wlintcver  forma  n  part  of  aU 
his  experience,  forms  a  part  alsr*  of  all  his  conceptions,  and  appears  to 
him  universal  and  neccssarj-,  though  really,  for  aught  he  knows,  Imving 
no  existence  beyond  certain  narrow  limits.  The  habit,  however,  of 
philos{tphic:ul  analysii*.  of  which  it  is  the  surest  oflecl  to  enable  the 
mind  to  command,  instead  of  being  commanded  by,  the  laws  of  the 
raorciy  passive  part  nf  its  own  imturc,  and  which,  by  showing  to  us 
that  things  ore  not  nccoAsnrily  connected  in  i'nct  hecnuse  their  ideas 
are  connected  in  our  roinds,  is  able  to  loosen  innumerable  nssoriations 
which  reign  despotically  over  the  undisciplined  mind;  this  habit  is  not 
without  power  even  over  those  awftociations  which  the  philosojihical 
school  of  which  I  have  been  speaking,  regard  as  connate  and  instinc- 
tivc.  I  am  convinced  that  any  one  arcnstomful  to  abstraction  and 
analytti.s,  who  will  fiiirly  exert  his  faculties  for  the  pui-iiose,  will,  when 
his  imagination  haji  once  learnt  to  entertain  the  notion,  find  no  difiiruUy 
in  conceiving  that  in  some  one  for  instiince  of  the  muny  firmaments 
into  which  sidereal  asinmomy  now  divides  the  universe,  events  may 
succeed  one  another  at  random,  witliout  any  fixed  law;  nor  can  any- 
thing in  our  experience,  or  in  our  mental  nainre,  constitute  a  sufficient, 
or  indeed  any,  reason  for  believinc  that  this  is  nowhere  the  case.  The 
grounds,  therefore,  which  warrant  ma  in  rejecting  such  a  suppocition 
with  respect  to  any  of  the  phenomena  of  which  we  have  expnricnce 


BVIOKNCE  or  UNIVERSAL  CAUflATION. 


»39 


must  le  songlit  elsewhere  then  in  any  supposed  necessity  of  oiir  Intel* 
lectual  facultien. 

As  was  observed  in  a  former  place,*  the  belief  wo  entertain  in  the 
miiverflaltLy,  throughout  nature,  of  the  law  of  cause  and  effect,  is  itself 
an  instance  of  induction  t  and  by  no  means  one  of  the  earliest  which 
any  of  uj*,  or  which  mankind  in  ^neral,  can  have  made.  We  arrive 
at  lliis  universal  Inw,  by  gennrnlizauon  from  many  laws  of  inferior 
generality.  The  gcneralirinp  propensity,  which,  inslinctiro  or  not,  ia 
one  of  the  most  powerful  principlcA  of  our  nature,  dnes  not  indeed 
wait  for  the  period  when  such  a  generalization  becomes  tftrictly  legiti- 
mate. The  mere  unreasoning'  propensity  to  expect  wbnt  has  been 
often  experienced,  doubtless  led  men  to  believe  that  everything  had  a 
cause,  before  they  could  have  conclusive  evidence  of  that  truth.  But 
even  this  cannot  bo  supposed  to  havo  happened  until  many  cases  of 
causation,  or,  in  other  words,  many  partial  uniformities  of  sequence, 
had  become  familiar.  The  more  obvious  of  the  particular  uniformi- 
ties suf^c;<^t  and  prove  tho  general  uniformity,  and  that  general  uni- 
formity, onco  established,  enables  us  to  prove  the  remainder  of  the 
particular  uniformities  of  which  it  is  made  up.  As,  however,  all  rigor- 
ous proceases  of  induction  presuppose  the  general  uniformity,  our 
knowledge  of  the  particular  uniformities  from  which  it  was  first  in- 
ferred was  not,  of  course,  derived  from  rigid  induction,  hut  from  the 
louse  and  uncertain  mode  of  induction  per  enumcrationetn  aimpUcem; 
and  the  law  of  universal  causation,  being  collected  from  results  so  ob- 
tained, cannot  itself  rest  upon  any  better  foundation. 

§  2.  This  opens  to  us  a  consideration  of  very  great  importance; 
namely,  that  induction  by  simple  enumeration,  or,  in  other  words,  gen- 
emlization  of  an  ohserveil  fact  from  the  mere  absence  of  any  known 
imtancea  to  the  contrary,  is  by  no  means  the  illicit  logical  process  in 
all  cases  which  it  is  in  most.  It  is  delusive  and  insufHcicnt  exactly  in 
proportion  as  the  subject-matter  of  the  observation  is  special  and  lim- 
ited in  extent.  As  the  sphere  widens,  this  unscientific  method  iMJComea 
leas  and  less  liable  to  mislead ;  and  the  must  universal  class  of  truths, 
the  law  of  causation  for  instance,  and  tho  principles  of  mimbor  and  of 
geometry,  are  duly  and  satisfactorily  proved  by  that  method  alono, 
nor  are  they  susceptiblo  of  any  otlier  proof. 

With  respect  to  all  the  class  of  generalizations  of  which  we  have 
recently  treated,  the  uniformities  which  depend  upon  causation,  the 
truth  of  the  remark  just  made  follows  by  obvious  inference  from  the 
principles  laid  down  in  the  preceding  chapters.  When  a  fact  has 
Deen  observed  a  certain  number  of  times  to  oe  true,  and  is  not  in  any 
instance  knoHTi  to  be  false ;  if  we  at  once  affirm  that  fact  as  an  uni- 
versal tnith  or  law  of  nature,  without  testing  it  by  any  of  the  four 
methods  of  induction,  nor  deducing  it- by  reasoning  from  other  known 
laws,  we  shall  in  general  err  grossly:  but  we  are  perfectly  justified  in 
nifirming  it  as  an  empirical  law,  true  within  certain  limits  of  time, 
place,  and  circumstance,  provided  the  number  of  coincidences  is  greater 
than  can  with  any  probability  be  ascribed  to  chance.  The  reason  for 
not  extending  it  beyond  those  limits  is,  that  the  fact  of  its  holding  true 
within  them  may  bo  a  consequence  of  collocations,  which  cannot  bo 
concluded  to  exist  in  one  place  because  they  exist  in  another ;  or  may 
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be  dependent  u^ton  the  accidental  absence  uf  counteracting  ageocieih 
which  any  variation  of  timn,  nr  tho  smallest  change  uf  circuni::<tauceS| 
may  possibly  bring  into  play*  if  vti'o  suppose,  then,  tlie  subject  inaltex 
of  any  genoralizauou  to  do  so  widely  difi'uded  that  ihcrc  is  no  time,  no 
place,  and  no  combination  of  circuustances,  but  must  aiTurd  an  exam- 
ple eitlier  of  its  truth  or  of  its  falsity,  and  if  il  be  never  found  othenviae 
than  true,  its  truth  camiot  depend  upon  any  collocation  unless  such  ai 
exist  at  all  times  and  places ;  nor  can  it  be  frustrated  by  any  counter- 
acting agencies,  unless  by  such  as  dcvct  actually  occur.  It  is,  therelcire, 
an  empirical  law  coextensive  with  all  human  experience ;  at  which  point 
iho  distinction  between  empirical  laws  and  laws  of  nature  vanishe»,  and 
the  proposition  takes  its  place  in  the  highest  order  of  trutlis  accest>ible 
to  science.  Such  a  character  strictly  belongs  to  the  law  of  universal 
cntuation,  and  to  the  ultimate  principles  of  malliematics.  The  induc- 
tior  by  which  they  arc  established  is  of  that  kind  which  con  establish 
iiotliing  but  empirictU  laws;  an  empirical  law,  however,  of  which  the 
trulli  is  exemplified  at  every  moment  of  time  and  in  every  variety  of 
place  or  circumsianco,  has  an  evidence  which  Burpasse.t  iliui  of  the 
most  rigid  induction,  even  if  the  foundation  of  scientihc  induction  were 
not  itself  laid  (as  we  have  seen  that  it  is)  in  a  generalization  of  thiit 
very  description. 

§  3.  With  respect  to  the  general  law  of  causation,  it  does  appear 
that  there  must  have  been  a  time  when  the  universal  prevalence  of 
that  law  throughout  nature  could  not  have  been  ofFtrmed  in  the  same 
con6dent  and  unqualiiied  manner  as  at  present.  There  was  a  time 
when  many  of  the  phenomena  o{  nature  must  have  appeared  altogether 
capricious  and  irregular,  not  governed  by  any  laws,  nor  steadily  con- 
sequent upon  any  causes.  Such  phenomena,  indeed,  were  commonly, 
in  that  early  stage  of  human  knowledge,  ascribed  to  the  direct  inter- 
vention of  the  will  of  some  supernatural  being,  and  therefore  fldll  to 
R  cause.  This  sho^ni  tho  strong  tendency  of  Uie  human  mind  to 
ascribe  every  phenomenon  to  some  cause  or  otlier ;  but  it  shows  also 
that  experience  had  not,  at  (hat  time,  pointed  out  any  regular  order  in 
the  occurrence  of  those  particular  phenomena,  nor  proved  them  to  be, 
as  we  now  know  that  tliey  are,  dependent  upon  prior  phenomena  as 
tlieir  proximate  causes.  There  have  been  sects  of  pliilosophci-s  who 
have  admitted  what  (hey  termed  Chance  as  one  of  the  agents  in  the 
order  of  nature,  by  which  certain  classes  of  events  were  entirely  regu- 
lated ;  which  could  only  moan  that  those  events  did  not  occur  in  any 
fixed  order,  or  depend  upon  uniform  laws  of  causation.  Finally,  there 
is  one  class  of  phenomena  which,  even  in  our  own  day,  at  least  one- 
hulf  of  the  speculative  world  du  not  admit  to  bo  governed  by  causes; 
I  mean  human  volitions.  These  are  believed,  by  the  metaphysicians 
who  espouse  the  free-will  doctrine,  to  be  self-determining,  self-causing; 
that  is,  not  caused  by  anything  exieruol  to  ihemsclvee,  not  determined 
by  any  prior  fact.  It  is  true  that  tlie  real  opinion  of  these  philosophers 
does  not  go  quite  so  far  as  their  words  seem  to  imply ;  ihey  do  not  in 
reality  claim  for  this  class  of  phenomena  much  more  than  the  absence 
of  that  mystical  tie  which  the  word  necessity  seems  to  involve,  and  the 
exiiitcnce  of  which,  even  in  tho  case  of  inorganic  matter,  is  but  an 
illusion  produced  oy  tanguagc.  But  their  system  of  philosophy  does 
not  the  less  prove  that  ilic  existence  of  phenomena  which  are  not 
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rigorously  consequent  upon  any  antecedents^  doea  not  ncceBsonly, 
even  in  the  present  state  of  our  experience,  appear  an  Inadmisf^iblo 
paradox. 

The  truth  is,  as  M.  Comte  lias  vrell  pointed  out,  that  (allfaough  the 
^cncniUzing-  propensity  must  have  prompted  mankind  from  almost  the 
be^nnirig  of  their  experience  to  ascribe  all  evenl«  to  some  cauwe  more 
or  less  mysterious)  the  conviction  that  phenomena  Imvo  iiivariahlo  laws, 
and  follow  with  regularity  certain  antecedent  ^Mrwomrwo,  was  only 
acquired  gradually;  and  extended  itself,  as  knowledge  advanced,  from 
one  order  of  phenomena  to  another,  beginning-  with  those  whose  laws 
were  most  accessible  to  obscn-ation.  This  progress  has  not  yet 
attained  its  ultimate  point;  there  being  still,  as  before  observed,  one 
class  of  phenomena,  the  subjection  of  which  to  invariable  laws  is  not 
yet  universally  recognized.  So  lon^  aa  any  doubt  hung  over  this 
lundamental  principle,  the  \-arious  \Iethods  of  Induction  which  took 
that  principle  for  granted  could  only  afford  rcaulta  which  were  adraisn 
ble  conditionally;  as  showing  what  law  the  phenomenon  under  inves- 
tigation must  follow  if  it  followed  any  fixed  law  at  all.  As,  however, 
■when  the  rules  of  correct  induction  had  been  conformed  to,  the  result 
obtained  never  failed  to  be  verified  by  all  subsequent  experience; 
everj'  such  inductive  operation  had  the  effect  of  extending  the  acknowl- 
edged dominion  of  general  law?,  and  bringing  an  additional  portion 
of  the  experience  of  mankind  to  strengthen  the  evidence  of  the  uni- 
versality of  the  law  of  causation  :  until  now  at  length  wc  are  fully 
warranted  in  /^onsiilering  that  law,  as  applied  to  all  phenomena  within 
tlte  range  of  human  obson'ation,  to  stand  on  an  equal  footing  in  respect 
to  evidence  with  the  axioms  of  geoniotry  itself. 

§  4.  I  apprehend  tlmt  the  considerations  which  give,  at  the  present 
day,  to  the  proof  of  the  law  of  uniformity  of  succession  as  true  of  all 
phenomena  without  exception,  this  character  of  completeness  and 
eonclusivencfis,  are  the  following : — First ;  that  we  now  know  it  directly 
to  be  true  of  far  the  greatest  number  of  phenomena;  that  there  are 
none  of  which  we  know  it  not  to  be  true,  the  utmost  that  can  be  said 
being  that  of  some  wp  cannot  positively  from  direct  e\"Idence  affirm  ica 
truth ;  while  phenomenon  after  plienomenon,  as  they  become  better 
known  to  ua,  are  constantly  passing  from  the  latter  clnM  into  the 
former;  and  in  all  ca«cs  in  which  that  transition  has  not  yet  taken 
place,  the  ahsrnre  of  direct  proof  is  accounted  for  by  the  rarity  or  the 
obscurity  of  the  phenomena,  our  deficient  means  of  observing  them, 
or  the  logical  difficulties  arising  from  the  complication  of  the  circum- 
stances in  which  they  occur;  instirauch  that,  notwitlislanding  as  rigid 
a  dependence  upon  given  conditions  us  exists  in  the  case  of  any  oiIkt 
phenomenon^  it  was  not  likely  that  wo  should  be  better  acquainted 
with  those  conditions  than  we  arc.  'Besides  this  first  class  of  con- 
siderations there  is  a  second,  which  still  further  corroborates  the 
conclusion,  and  from  the  recognition  of  which  the  complete  establish- 
ment of  the  universal  law  may  reasonably  be  dated.  Although  there 
are  phenomena,  the  prodiiction  and  changes  of  which  chide  all  our 
attempts  to  reduce  them  universally  to  any  ascertained  law;  yet  in 
every  such  case,  the  phenomenon,  or  the  objects  concerned  in  it,  are 
found  in  some  instances  to  obey  the  known  laws  of  nature.  The  wind, 
f'lr  erample,  is  llie  ^yi^c  of  uiicertalnly  and  caprice,  ytrt  wo  find  it  in 
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kome  cAses  obeying  with  as  much  constancy  aa  any  pheiiomciia  in 
nature  the  law  of  the  tendency  of  fluitiU  to  dbtribute  themselves  so  as 
to  equalize  the  pressure  on  every  aide  uf  each  of  their  particles ;  aa 
in  the  caae  of  the  tmde  wimU,  and  the  monsoons.  Lightning  might 
once  havt}l>een  Huppcwed  to  ubey  no  laws;  but  since  it  has  been  aacer- 
toined  to  be  identical  with  electricity,  we  know^  that  the  very  ftanic 
phenomenon  in  some  of  itA  manifestationfl  is  implicitly  obedient  to  the 
action  of  lixcd  caaaes.  1  do  not  believe  that  there  ia  now  one  object 
or  event  in  all  our  expertencu  of  nature,  within  the  bounds  of  the  color 
Byulem  at  least,  which  has  not  either  been  ascertained  by  direct 
ohscn'atiun  tu  follow  laws  of  its  own.  or  been  proved  to  be  exactly 
eiinilar  to  objects  and  evenl.'^  which,  in  more  familiBr  mnnifutilations,  or 
on  a  more  limited  scale,  follow  strict  lawn :  our  inabilit^^  to  trace  the 
eame  laws  on  the  larger  ecnle  and  in  th«  more  recondite  instances 
boin^  accounted  for  by  the  number  and  complication  of  the  modifying 
causes,  or  by  their  inaccessibility  to  obscn-ation. 

The  progrctts  of  experience,  therefore,  has  dissipated  the  doubt 
which  must  have  reetod  upon  the  universality  of  the  law  of  causation 
while  there  were  phenomena  which  seemed  to  be  sui  grneria,  not  sub- 
ject to  the  same  laws  with  any  othor  class  of  phenomena,  and  not  aa 
yet  ascertained  to  have  peculiar  laws  of  llieir  own.  This  great  genfer- 
alizalion.  however,  might  rejiaonably  have  been,  as  it  in  fuel  was  by 
all  great  thinkers,  acted  upon  aa  a  probability  of  the  highest  order,  be- 
fore there  were  suflicient  gmunds  ior  receiving  it  as  a  certainty.  For, 
whatever  has  been  found  tme  in  iunuroeralile  instancy,  and  never 
found  to  be  false  after  duo  examination  in  any,  we  are  Bale  in  acting 
upKin  as  universal  provisionally,  until  un  undoubted  exception  appears ; 
pitivided  llie  nature  of  the  case  be  such  that  a  real  exception  could 
scarcely  have  escaped  our  notice.  "When  every  phenomenon  that  wo 
ever  linew  sufliciently  well  to  be  able  to  answer  the  question,  had  a 
cause  on  which  it  was  invariably  consequent,  it  wos  more  rational  tc 
suppose  that  our  inability  to  nasi^  the  causes  of  other  phenomena 
arose  from  our  ignorance,  llian  that  there  were  phenomena  which  were 
uncaused,  and  which  happened  accidentally  to  be  exactly  those  which 
we  had  hitlierlo  had  no  sufficient  opportunity  of  studying. 

§  5.  It  must,  at  the  same  time.  1>e  remarked,  that  the  reasona  forthii 
leliance  do  not  hold  in  circumstances  unknown  to  us,  and  beyond  th* 
possible  range  of  our  experience.  In  distant  parts  of  the  stcUoi 
regions,  where  tlio  phenomena  may  be  entirely  uidiko  those  with 
which  we  are  acquainted,  it  would  be  folly  to  affirm  confidently  that 
this  general  law  prevails,  any  more  thuti  those  special  ones  which  we 
have  found  to  huld  universally  on  onr  own  planet.  Tlio  uniformity  in 
the  BMCcessinn  of  events,  otherwise  called  the  law  of  causation,  must  bo 
received  not  as  a  law  of  the  univei-so,  but  of  that  portion  of  it  only 
which  is  witliin  the  range  of  our  means  of  sure  obacrvalion,  vnxh  d 
reasonable  degree  of  extension  to  adjacent  cases.  To  extend  il 
further  is  to  make  a  supposition  without  evidence,  and  to  which  in 
the  absence  of  any  ground  from  expeiience  for  estimating  its  degrei 
of  probability,  it  would  bo  ridiculous  to  affect  to  assign  any. 

But,  on  the  other  hand,  within  the  bounds  of  human  experience,  this 
fundamental  law,  tliough  itself  obtained  by  induction  from  particulai 
laws  of  causation    cannot  be  deemed  less  certain,  but  on  the  contrary 
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moro  8o,  tlian  any  of  those  from  which  it  was  drawn.  It  odds  to  them 
as  much  proof  as  it  receives  frura  them.  For  there  ia  prohubly  uu  utie 
evoD  of  the  be^t  eittabliahed  laws  of  causation  whicli  is  not  sometimo? 
coiuitenicfed,  and  id  which,  tlieroforo,  apparent  oxceptiouH  du  nut 
present  themselves,  wliich  would  have  necessarily  and  justly  ^shaken 
tho  confidence  of  mankind  in  the  universality  of  those  laws,  if  inductive 
procoases  founded  on  the  utiiversai  law.  had  not  enabled  us  to  refer  tboHe 
nxceptionti  to  the  agency  of  counteracting  causes,  and  tltereby  reconcile 
them  with  the  law  with  which  they  apparently  conflict.  Errors,  more- 
over, may  have  slipped  into  the  statement  of  any  one  of  the  special 
lnw8,  through  inattention  to  some  material  circumstance  ;  and  instead 
of  the  true  proposition,  another  may  have  been  enunciated,  false  as  an 
universal  law,  though  leading,  in  all  coses  hitherto  observed,  to  the 
same  result  But  the  general  law  of  cauisation  would  remain  un- 
aHected  by  auy  such  error.  The  law  of  cause  aud  effect  ia  tlit-refore, 
not  without  reason,  placed,  in  point  of  ceitaiuly,  at  the  head  of  all  our 
inductions;  on  a  level  with  the  first  principled  of  mathematics,  which 
rest,  OS  we  shall  see  presently,  upon  much  the  same  species  of  induo 
tion  as  itself. 


CHAPTER  Xm. 

OF  imiFORMIXreS  op  coexistence  not  dependent  UrON   OAt*8ATI0N. 

§  1.  The  order  of  the  occurrence  of  phenomena  in  time,  is  eitlier 
successive  or  simultaneous ;  the  uniformities,  therefore,  which  obtain 
in  their  occurrence,  are  either  uniformities  of  succession  or  of  coex- 
istence. Uniformities  of  succession  are  all  comprehended  under  the 
law  of  cauiiatiou  unil  it^  consequences.  Every  phenomenon  has  a 
cause,  which  it  invariably  fullows  ;  and  from  this  are  derived  othet 
invariable  sequences  among  the  successive  stages  of  the  same  effect 
as  well  OS  between  the  etfeds  resulting  from  causes  which  invariably 
Buccee^l  one  another. 

In  the  same  manner  with  these  deiivative  uniformities  of  succession, 
a  great  variety  of  uniformities  of  coexistence  also  take  their  rise.  Co- 
ordinate efTocta  of  the  same  cause  naturally  coexist  with  one  another. 
High  water  at  any  point  on  the  eartVs  surface,  and  high  water  at  the 
point  diametrically  opposite  to  it,  are  effects  uniformly  simultaneous, 
redulting  from  the  direction  in  which  the  combined  attraction  of  the 
sun  and  moon  act  upon  the  waters  of  the  ocean.  An  eclipse  of  the  sun 
to  us,  and  an  eclipse  of  the  earth  tu  a  spectator  situated  in  the  moon, 
are  in  Kkc  manner  phenomena  invariably  coexistent;  and  their  coex- 
istence can  equally  be  deduced  from  the  laws  of  their  production. 

It  is  an  obvious  question,  therefore,  whether  all  the  uniformities  of 
coexistence  among  phenomena  may  not  he  accounted  for  in  this  man- 
ner. And  it  cannot  be  doubted  that  between  phenomena  which  are 
themselves  efiects,  the  coexistences  must  necessarily  depend  upon  the 
catues  of  those  phenomena.  If  they  are  effects  immediately  or  remote- 
ly of  the  same  cause,  they  cannot  coexist  except  by  virtue  of  some  laws 
or  properties  of  that  cause  :  if  they  arc  cffecta  of  difibrcnt  causes,  they 
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cannot  coexist  unlesa  it  be  because  Uieir  causes  coexist;  aud  the  unl- 
formity  of  coexistence,  if  such  there  bo,  between  the  effects,  proven 
that  in  tlie  original  c  allocation  those  particular  causes,  within  the  limits 
nf  our  obacrrBtioDf  have  uniibnuly  been  coexuttent. 

\  2.  Bat  these  same  considerations  compel  ns  to  recognize  that  there 
must  be  one  class  of  coexistences  which  cannot  dvpond  upon  causation ; 
the  coexistences  between  the  ultimate  properties  of  things ;  between 
those  properties  which  ore  the  causes  of  all  phenomena,  but  are  not 
themselves  caused  by  any  phenomenon,  and  to  find  a  catisc  for  which, 
we  must  ascend  to  the  origin  of  all  things.  Yet  among  these  ultimate 
properties  there  are  not  only  coexistences,  but  uniformities  of  coex- 
istence. General  propositions  may  be,  and  are  formed,  which  assert 
that  whenever  certain  properties  are  found,  certain  others  are  found 
along  with  them.  We  perceive  an  object :  say,  for  instance,  water. 
We  recognize  it  to  be  water,  of  course,  by  certain  of  its  properties. 
Having  recognized  it,  we  arc  able  to  aifirra  of  it  innumerable  other 
properties ;  which  we  could  not  do  unless  it  were  a  general  truth,  a 
law  or  uniformity  in  nature,  that  the  set  of  properties  by  which  we 
identified  the  substance  as  water,  always  have  tnose  other  properties 
conjoined  with  tliem. 

In  a  chapter  of  a  former  book,  it  has  been  explained  in  some  detail 
what  is  meant  by  the  Kinds  of  objects,*  those  classes  which  differ  from 
one  another  not  by  a  limited  and  definite,  but  by  an  indefinite  and  un- 
known, number  of  distinctions.  To  this  wo  have  now  to  add,  that 
every  proposition  by  which  anything  is  asserted  of  a  Kind,  afEirms  an 
uniformity  of  coexistence-  Since  we  ktiow  notliing  of  Kinds  but  their 
properties,  the  Kind,  to  us,  is  the  set  of  properties  by  which  it  is 
identified,  and  which  must  of  course  be  sufficient  to  distinguish  itfi>3m 
every  other  Kind.t  In  affirming  anytliing,  therefore,  of  a  Kind,  wo  are 
affirming  something  to  be  unifonnly  coexistent  with  the  properties  by 
which  the  Kind  is  recognized ;  and  that  is  the  sole  meaning  of  th**. 
assertion. 

Among  the  uniformities  of  coexistence  which  exist  in  nature,  may 
lience  be  numbered  all  the  properties  of  Kinds.  The  whole  of  these, 
however,  are  not  independent  of  causation,  but  only  a  portion  of  them. 
Some  are  ultimate  properties,  others  derivative ;  of  some,  no  cause 
cau  be  assigned,  but  others  m'e  manifeMly  dependent  upon  causes. 
Thus,  atmospheric  air  is  a  Kind,  and  one  of  its  most  unequivocal 
properties  is  its  gaseous  form  :  this  property,  however,  has  for  its 
cause  the  presence  of  a  certain  quanti^  of  latent  heat ;  and  if  that  liont 
could  bo  taken  away  (as  has  been  done  from  so  many  gases  in  Mr. 
Faraday's  experiments),  the  gaseous  form  would  doubtless  disappear, 
together  witli  numerous  otlier  properties  which  depend  upon,  or  are 
caused  by,  that  property. 

"  Supra,  book  i..  chap.  ni. 

t  In  >ome  csmm,  a  Kind  is  Buni<-i«ntly  identified  by  iioni(t  ont*  tvmnrkablr  property  ;  but 
raott  cuiimiooly  «e»cnd  are  nH|nired ;  each  property,  considered  singly,  boinjir  a  h«ni 
property  of  that  aiid  of  otbor  Kintla.  The  mere  color  and  tihghUiesa  of  tho  dismond  mr» 
commoti  tu  it  with  the  pasle  Trom  which  false  dinmonda  are  miide  ;  the  double  refraction  u 
coinintJii  lo  it  with  Ifeland  >par,  and  many  other  alonoa;  bat  the  color  and  btightneea 
and  Uic  douhle  refrnrtion  together,  idcolify  iu  Kind  ;  that  ia,  are  a  mark  lo  ua  Ihst  il  u 
cotnbiietibto  ;  that  when  burnt  it  produces  carbonic  acid  ;  that  it  cannot  bi  cut  wilh  any 
known  iuli«taiicc;  together  with  many  other  Ascertaitied  propertiee,  and  thv  fact  ttw; 
Vhere  exiat  an  indefimie  number  aiill  unueortainod. 
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In  regard  to  all  Bubstancca  which  are  chemical  compountLs,  and 
which  therefore  may  be  rej^ded  as  products  of  tho  juxtaposition  of 
Bubatancea  different  in  Kind  from  themselves,  there  is  considerable 
reason  to  presume  that  the  specific  properties  of  the  compound  aro 
consequent,  as  effects,  upon  some  of  the  properties  of  the  elemeuts, 
alihoug})  but  little  progress  has  yei  htieu  made  m  tracing  any  invariable 
relation  between  the  latlcr  and  the  fijrmcr.  Still  more  strongly  will  a 
similar  presumption  exist,  when  the  object  itself,  as  in  the  case  of 
organized  beings,  is  no  primeval  agent,  but  an  eflToct,  which  depends 
upon  a  cause  or  causes  lor  its  very  existence.  The  Kinds  therefore 
which  are  called  in  chemistry  simple  substances,  or  elementary  natural 
agents,  are  the  only  ones,  any  of  whose  properties  can  with  certainty 
bo  considered  ultimate;  and  of  these  the  ultimate  properties  are 
probably  much  more  numerous  than  wo  at  present  recognize,  since 
every  successful  instance  of  the  resolution  of  the  properties  of  their 
compounds  into  simpler  laws,  gnneraUy  leads  to  the  recognition  o( 
properties  in  the  elements  distinct  from  nny  previously  known.  The 
resolution  of  the  laws  of  the  heavenly  motions,  established  the  pre- 
viously unknown  ultimate  property  of  a  mutual  attnittion  between  all 
bodies :  the  resolution,  so  far  as  it  has  yet  proceeded,  of  the  laws  of 
crystal izati on,  of  chemical    composition,  electricity,  ma^etism,  &c., 

Eoints  to  various  polarities,  ultimately  inherent  in  the  pnrticlcs  of  which 
odies  are  composed;  tho  comparative  atomic  weights  of  diffuront 
kinds  of  bodies  were  ascertained  by  resolving,  rnlo  more  general  laws, 
tho  uniibrmitics  observed  in  the  proportions  in  whicli  substances  com- 
bined with  one  another;  and  so  forth.  Thus  although  every  resolution 
of  a  complex  uniformity  into  simpler  and  more  elementary  laws  has 
an  apparent  tendency  to  dimini.'sh  the  number  of  the  ultimate  properties, 
and  really  does  remove  many  properties  from  the  list ;  yet  (since  the 
result  of  this  simplifying  process  is  to  trace  up  an  ever  greater  variety 
of  different  effoclB  to  the  same  aETcnts.)  the  further  we  advance  in  this 
direction,  the  greater  number  of  distinct  properties  we  are  forced  to 
recognize  in  one  and  tlie  same  object :  the  coexistences  of  which  prop- 
erties roust  accordingly  be  ranked  among  the  ultimate  generalities  of 
nature. 

§  3.  There  aro,  therefore,  only  two  kinds  of  propositions  which  assert 
an  uniformity  of  coexistence  between  properties.  Either  tho  properties 
depend  on  causes,  or  they  do  not.  If  they  do,  the  proposition  which 
amrms  them  to  be  coexistent  is  a  derivative  law  of  coexistence  between 
effects,  and  until  resolved  into  the  laws  of  causation  tipon  which  it 
depends,  is  an  empirical  law,  and  to  be  tried  by  the  principles  of 
induction  to  which  such  la^va  are  amenable.  If,  on  the  other  hand, 
the  properties  do  not  depend  upon  causes,  but  are  ultimate  properties; 
then  if  it  be  true  that  they  invariably  coexist,  they  must  both  bo  ulti 
mate  properties  of  one  and  tho  same  Kind;  and  it  is  of  tliese  only  that 
the  coexistences  can  be  classed  as  a  peculiar  sort  of  laws  of  nature. 

When  we  affirm  that  all  crows  aro  black,  or  that  all  negroes  have 
woolly  hair,  we  assert  an  uniformity  of  coexistence.  We  assert  tluit 
the  property  of  blackness,  or  of  having  woolly  hair,  invariably  coexists 
with  tlie  properties  which,  in  common  language,  or  in  the  scientific 
classification  tliat  we  adopt,  ore  taken  to  constitute  the  class  crow,  or 
the  r-lass  negro.  Now,  supposing  blackness  to  be  an  ultimate  property 
\  X 
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of  black  objects,  or  woolly  bair  an  ulliinatc  property  of  the  aiiimais 
wbicb  {>o58e38  it;  suppusiiiff  that  these  propcrlies  aro  not  re&ults  ol 
cauMitiuii,  are  not  coniiocteu  mth  antecedent  phenomena  by  any  law; 
tlicn  if  all  crowa  arc  black,  and  all  ncgrooa  bavc  woolly  liair.  those 
mutit  bo  nkimato  properties  of  the  Kind  crow,  or  neffro,  or  of  some 
Kind  wbicb  includog  thorn.  If,  on  the  contrary,  blackness  or  woolly 
hair  be  an  effect  depending  on  causes,  these  general  propositions  are 
manifostly  empirical  la\v»;  and  all  t)iat  has  already  been  said  respect- 
ing  that  class  of  generalizations  may  bo  applied  without  moditicatioD 
to  these. 

Now,  wo  have  aeon  tbat  in  tho  case  of  all  compounds — of  all  things, 
in  short,  except  the  elementary  substauceti  and  primary  powers  of 
nature — the  presumption  is,  that  tho  properties  do  realty  depend  upon 
causes;  and  it  is  impossible  in  any  coso  whatever  to  be  certain  that 
they  do  not.  Wo  therefore  should  not  be  safe  in  claiming  for  any 
geuoralization  respecting  tho  coexistence  of  properties,  a  degree  of 
certainty  to  which,  if  the  properties  should  happcu  to  be  tlie  result  of 
causes,  it  would  have  no  claim.  A  generalization  respecting  coexist- 
ence, or  in  other. words  respecdng  tlie  properties  of  Kinds.  t/iai/  be  an 
ultimate  truth,  but  it  may,  also,  bo  merely  u  derivative  one ;  and  since, 
if  so,  it  is  one  of  those  derivative  laws  which  are  neither  laws  of 
causation,  nor  have  been  resolved  into  the  laws  of  causation  upon 
which  they  depend,  it  can  possess  no  higher  degree  of  ONidonce  than 
belongs  to  an  empirical  law. 

§  4.  This  conclusion  will  bo  con6rracd  by  tlio  consideration  of  one 
great  deficiency,  which  precludes  the  application  to  tho  ultimate  uni- 
lormitios  of  coexistence,  of  a  system  of  rigorous  and  scientific  induc- 
tion, such  as  the  uniformities  iu  the  succession  of  phenomena  have 
been  found  to  bo  suscoptiblo  of.  Tho  basia  of  such  a  system  is  want- 
ing :  there  is  no  gcnci-^  axiom,  standing  in  the  same  relation  to  the 
uiiifoiTnitie;}  of  coexistence  us  tbc  law  of  causation  does  to  those  of  suc- 
cession. Tho  Methods  of  Induction  applicablo  to  the  lusccrtainmcnt  of 
cauttes  and  effects,  aro  grounded  upon  the  principle  that  everything 
which  has  a  boi^nning  must  have  some  cause  or  other ;  that  among 
the  circumstances  which  actually  existed  at  the  time  of  its  commence- 
meat,  there  is  certainly  some  one  or  more,  upon  which  the  effect  in 
question  is  unconditionally  consequent,  and  on  the  repetition  of  which 
it  would  certainly  again  recur.  But  in  an  inquiry  whether  some  kind 
(as  crou>)  universally  possesses  a  certain  property  (as  blackness),  there 
ia  DO  room  for  any  assumption  analogous  to  this.  We  have  no  pre- 
vious certainty  that  the  property  raiunt  have  sometliing  which  constant- 
ly coexists  with  it;  must  have  an  invainable  cooxlstont,  in  the  same 
manner  as  an  event  rauttt  have  an  invariable  antecedent.  When  we 
feel  pain,  wc  must  bo  in  some  circumstances  under  which  if  exactly 
repeated  wo  should  always  feel  pain.  But  when  wo  are  consciouA  of 
bluckue»s,  it  does  not  follow  that  there  is  aomctbing  present  of  which 
blackness  is  a  constant  accompaniment.  There  is,  therefore,  no  room 
for  elimination  ;  no  Method  of  Agreement  or  Difference,  or  of  Con- 
comitant Variations  (which  is  hut  a  modification  either  of  tho  Merhod 
of  Agreement  or  of  the  Method  of  Difference).  We  cannot  conclude 
that  the  blackness  we  see  in  crows  must  bo  an  invariable  pniperty  of 
crows,  merely  because  there  is  nothing  else  present  of  which  it  can  be 
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an  invariable  property.  We  thcroforo.  inquiro  into  the  truth  of  a 
pro]>ositioa  like  "  All  crows  are  black,"  under  the  same  disadvantage 
lu  iC  in  our  inquiriea  into  causation,  we  were  compelled  to  let  in,  oa 
one  of  the  possibilities,  that  the  effect  may  in  that  particular  instaaco 
have  arisen  without  any  cause  at  all. 

To  overlook  this  grand  distinction  was,  as  it  sonms  to  mo,  the  capital 
error  in  Bacon's  view  of  inductive  philosophy.  The  principle  of  elim- 
ination, that  great  logical  instrument  which  he  bad  the  immense  merit 
of  first  bringing  into  gener^  uso,  he  deemed  applicable  in  the  same 
sense  and  in  as  unqualifiBd  a  manner,  to  the  invoBligntion  of  tlio  coex- 
istences, OS  to  that  of  the  succeastons  of  phenomena.  Ho  seems  to 
have  thought  that  aa  every  event  has  a  cause,  or  invariable  antecedent, 
so  every  propoity  of  an  object  has  an  invariable  cocxistont,  which  he 
called  its  Form :  and  the  examples  ho  chicBy  selected  fur  the  appUca- 
tion  and  illustration  of  his  method,  were  inquiries  into  such  Forms ; 
attempts  to  determ'me  in  what  else  all  those  objects  reaorabled,  which 
agreed  in  some  one  general  property,  as  hardness  or  softness,  dr>-nesa 
or  moiatness,  heat  or  coldaess.  Such  inquiries  could  lead  to  no  result 
The  objects  seldom  have  any  such  circumstance  in  common.  They 
usually  agrco  in  the  one  point  inquired  into,  and  in  nothing  clso.  A 
great  proportion  of  the  properties  which,  so  far  as  we  can  conjecture, 
are  the  likeliest  to  bo  really  ultimate,  would  seom  to  bo  iaherontly 
properties  of  many  different  Rinds  of  things,  not  alliod  in  any  other 
respect.  And  as  for  the  properties  which,  being  effects  of  causes,  wo 
aro  ablo  to  givo  some  account  of,  they  have  generally  nothing  to  do 
with  the  ultimate  resemblances  or  diversities  in  the  objects  themselves, 
but  depend  upon  some  outward  circumstances,  under  the  influence  ol 
which  any  objects  whatever  are  capable  of  mBiufosling  tha>te  propor* 
ties ;  as  is  emphatically  the  case  with  those  favorite  subjects  of  Bacon's 
scientific  inquiries,  hotncss  and  coldness ;  as  well  as  with  hardness 
and  softness,  solidity  and  fluidity,  and  many  other  very  conspicuous 
qualities. 

In  the  absence,  tlien,  of  any  universal  law  of  coexistence,  similar 
to  the  universal  law  of  causation  which  regulates  sequence,  we  aro 
thrown  back  upon  the  unsciontitic  induction  of  iho  ancients,  per  chu- 
merationein  timplicem,  uhi  non  reperUnr  itutantta  contradictoria.  The 
reason  we  have  for  believing  that  all  crows  are  black,  is  simply  that  we 
have  seen  and  heanl  of  many  black  crows,  and  never  of  one  of  any 
otlier  color.  It  remains  to  be  considered  how  far  this  evidence  can 
reach,  and  how  \v&  are  to  measure  its  strength  in  any  given  ca^e. 

§  5.  It  sometimes  happens  that  a  mere  change  in  the  mode  of  vei> 
bally  enunciating  a  question,  although  nothing  is  really  added  to  the 
meaning  expree>sed,  is  of  itself  a  considerable  step  towards  its  solution. 
This,  I  tliink,  hajjpons  in  the  present  instance.  The  deCTee  of  cer- 
tainty of  any  generalization  which  rests  upon  no  other  evidence  than 
the  agreement,  so  far  as  it  goes,  of  all  past  oK'iervation,  is  hut  another 
phrase  for  the  degree  of  improbabihty  that  an  exception,  if  it  existed, 
could  have  hitherto  remained  unobserved.  Tho  reason  for  believing 
that  all  crows  are  block,  is  measured  by  tho  improbability  that  crows 
of  any  other  color  should  have  existed  to  the  present  time  without  our 
being  aware  of  it,  Let  us  state  tlio  question  in  this  last  mode,  and 
consider  what  is  implied  in  the  supposition  that  there  may  be  crowfi 
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which  are  Jint  black,  an^l  under  what  conditiona  wo  can  be  justified  ia 
rcganling^  this  n»  incredible. 

If  there  really  exist  crowa  which  ore  not  black,  one  of  two  things 
must  be  tlie  fact.  Either  the  circumstance  of  blackness,  in  all  crowa 
hitherto  observed,  must  b©,  as  it  were,  an  accident,  not  connected  with 
any  distinction  of  Kind;  or  if  it  be  a  properly  of  Kind,  the  crnws 
which  are  not  black  must  be  a  new  Kind,  a  Kind  hitherto  overlooked, 
thongh  coming  under  the  same  ^neral  description  by  which  crows 
have  hitherto  been  characterized.  The  first  supposition  would  be 
proved  true  if  we  were  to  discover  casually  a  white  crow  among  black 
ones,  or  if  it  were  found  that  black  crows  sometimes  turn  while.  The 
second  would  be  shown  to  be  the  fact  if  in  Australia  or  Centra!  Africa 
a  species  or  a  race  of  white  or  gray  crows  were  found  to  prevail. 

§  G.  The  former  of  these  suppositions  necessarily  implies,  that  the 
color  is  an  effect  of  causation.  If  blackness,  in  the  crows  in  which  it 
has  been  observed,  be  not  a  property  of  Kind,  but  can  be  present  or  ab- 
sent without  any  difference,  generally,  in  the  properties  of  the  object; 
then  it  is  nnt  an  ulliraate  fact  in  the  individuals  themselves,  but  is  cer- 
tainly dependent  upon  a  cause.  There  are,  no  doubt,  many  properties 
which  ^-ary  from  individual  to  individual  of  the  same  Kind,  even  tho 
same  injlma  species,  or  lowest  Kind.  A  flower  may  be  either  white 
or  red,  without  differing  in  any  other  respect  But  these  properties 
are  not  ultimato ;  they  depend  on  caoscs.  So  far  as  the  properties  of 
a  thing  belong  to  its  own  nature,  and  do  not  arise  from  some  cause 
extrinsic  to  it,  they  are  always  the  same  in  the  same  Kind*  Take, 
for  instance,  all  simple  substances  and  elementary  powers ;  tho  only 
tilings  of  which  we  are  certain  that  some  at  least  of  the  properties  are 
really  ultimate.  Color  is  generally  esteemed  the  most  variable  of  all 
properties :  yet  we  do  not  find  that  sulphur  is  sometimes  yellow  and 
Bomoiimes  white,  or  that  it  varies  in  color  at  all,  except  so  far  as  color 
is  the  effect  of  some  extrinsic  cause,  as  of  tho  sort  of  light  thrown  upon 
it,  tho  mechanical  arrangement  of  the  particlea,  &c.  (as  after  fusion). 
Wo  do  not  find  that  iron  is  sometimes  fluid  and  sometimes  solid  at  tho 
same  temperature ;  gold  sometimes  malleable  and  Romelimes  brittle ; 
that  hydrogen  vnW  sometimes  combine  with  oxygen  and  sometimes 
not ;  or  the  like.  If  from  simple  substances  we  pass  to  any  of  their 
definite  ctmipounds,  as  water,  lime,  or  sulphuric  acid,  there  is  the  same 
constancy  in  their  properties.  When  properties  vary  from  individual 
to  individual,  it  is  either  in  the  case  of  miscellaneous  nggregalicmB, 
such  as  atmospheric  air  or  rock,  composed  of  heterogeneous  substances, 
and  not  constituting  or  belonging  to  any  real  Kind,  or  it  is  in  the  case 
of  organic  beings.  In  them,  indeed,  there  is  variability  in  a  high 
degree.  Animals  of  the  same  species  and  race,  human  beings  of  the 
same  nge,  sex,  and  country,  will  be  most  different,  for  example,  in  face 
and  figure.  But  organized  beings  (from  tho  extreme  corapHcation  of 
tho  laws  by  which  they  are  regulated)  being  more  eminently  modifi- 
able, that  18,  liable  to  he  influenced  by  a  greater  number  and  variety 
of  causes,  than  any  other  phenomena  whatever ;  having,  moreover, 
themselves  had  a  beginning,  and  therefore  a  cause ;  there  is  reason  to 

*  I  do  Dot  faors  include  nnioag  propertiei  the  accideoti  of  auantily  and  local  m^itioii. 
Every  ono  is  nwartj  that  no  diitincliniis  of  Kind  can  bn  grouniled  tipon  theM ;  Uid  that  tktj 
*t9  tnrident  equ&lljr  to  ttimsi  or  difTrrent  Kinds  and  to  ttiincv  of  the  ums- 
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boliova  tliut  none  of  their  propcrtioa  are  ultimato,  but  all  uf  them  dcriv* 
atire,  and  produced,  by  causalion.  And  the  preduioptiou  ia  coiifirmed 
by  ihe  fact  that  the  properties  which  vary  from  one  individual  to 
another,  also  generally  vary  more  or  less  at  dlHercnt  times  in  ilie  same 
individual  i  which  variation,  like  any  other  event,  supposes  a  cause, 
and  implies,  consequently,  that  the  propertiea  are  not  indepeudenl  of 
causation. 

If,  therefore,  blackness  be  merely  accidental  in  cr>ws,  and  capable 
of  varying  while  the  Kind  remaini}  the  same,  ita  presence  or  abdonce 
is  doubtless  no  ultimate  fact,  but  the  effect  of  some  unknown  cause ; 
and  in  that  case  tlio  universality  of  the  experience  that  all  cruws  are 
black  is  sufficient  proof  of  a  common  cause,  and  cstablislics  the  gener 
alization  as  an  empirical  law.  Since  there  are  iunumorablo  instances 
in  the  affirmative,  ajid  hitherto  none  at  all  in  the  negative,  the  causes 
on  which  the  property  depends  must  exist  everywhere  in  the  limits  of 
the  obscn'ations  which  have  been  made;  and  the  proposition  may  be 
received  as  universal  within  those  limiu},  and  with  the  allowable  degree 
of  extension  to  adjacent  cases. 

§  7.  If,  in  the  second  place,  the  property,  in  the  instances  in  which 
it  has  been  obsen'cd,  is  not  an  eSbct  of  causation,  it  is  a  property  ot 
Kind  ;  and  in  that  case  the  generalization  can  only  be  set  aside  by  the 
discovery  of  a  new  Kind  of  crow.  That,  however,  a  peculiar  Kind, 
not  hitherto  discovered,  should  exist  in  nature,  is  a  supposition  so  olteu 
realized,  that  it  cannot  be  considered  at  all  improbable.  Wo  have 
nothing  to  t^uthorize  us  in  attempting  to  limit  the  Ivinds  of  things  which 
exist  in  nature.  The  only  unlikelihood  would  be  that  a  now  Kind 
should  be  discovered  in  locolilics  which  ihore  was  previously  reason  tu 
believe  had  been  thoroughly  explored;  and  even  this  improbability 
depends  upon  the  dogreu  of  conspicuousness  of  the  diflTerouco  between 
the  newly  discovered  Kind  and  all  otheiij,  since  new  Kiiids  of  minerals, 
plants,  and  even  anlmaU,  previously  overlooked  or  confounded  with 
known  species,  ore  still  continually  detected  in  the  most  frequented 
situations.  On  this  second  ground,  therefore,  as  well  as  on  Uic  first, 
the  observed  uniformity  of  coexistence  can  only  hold  good  as  an  empir- 
ical law,  within  the  limits  not  only  of  actual  observation,  but  of  an 
observation  as  accurate  as  the  nature  of  the  case  roquirod.  And  hence 
it  is  that  (as  remarked  in  an  early  chapter  of  the  present  Book)  we  so 
often  givo  up  generalizations  of  this  class  at  the  first  summons.  If  any 
credible  witness  stated  that  ho  had  seen  a  white  crow,  under  circum- 
stances which  mado  it  not  incredible  that  it  should  have  escaped  notice 
previously,  we  should  give  full  credence  to  the  statement. 

It  appears,  then,  that  tho  uniibrmities  which  obtain  in  the  coex- 
istence of  phenomena — ^thoso  which  wo  have  reason  to  consider  as 
ultimate,  no  less  than  those  which  arise  from  the  laws  of  causes  yet 
undetected — are  entitled  to  reception  only  as  empirical  laws ;  are  not 
to  be  presumed  true  except  in  tho  limits  of  time,  place,  and  circum* 
stance,  in  which  the  observations  wore  made,  or  except  in  cases  strictly 
adjacent. 

^  8.  We  havo  seen  iu  tho  lost  chapter  that  there  is  a  point  of  gemer 
ality  at  which  empirical  laws  become  as  certain  as  laws  of  nature,  oi 
rather,  at  which  there  is  no  longer  any  ilislinction  between  erapirica. 
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laws  and  lows  of  nature.  As  empirical  laws  approach  this  pGiU,  it 
other  words,  as  they  rue  in  their  degree  of  goncrality,  they  become 
more  certain ;  their  universality  may  be  more  strongly  relied  upon, 
iTor,  in  the  first  place,  if  tliey  are  results  of  causation  (which,  even 
in  the  class  of  uniformities  treated  of  in  the  present  chapter,  we  never 
can  hi  certain  that  they  are  not)  the  more  jyeneral  they  are,  the  greater 
is  proved  to  bo  the  space  over  which  the  necessary  collocations  pre- 
Tai),  and  within  which  no  causes  exist  capable  of  counteracting  the 
unknown  cnuses  upon  which  the  empirical  law  depends.  To  aay  that 
anything  is  an  invariable  property  ol  some  very  limited  class  of  objects, 
is  to  say  that  it  invariably  accompanies  some  very  numerous  and  com- 
plex group  of  distinguishing  properties;  which,  if  causation  be  at  all 
concerned  in  the  matter,  argues  a  combiualiou  of  many  causes,  and 
therefore  a  very  groat  liability  to  counteraction  ;  while  the  compara- 
tively narrow  range  of  the  observations  renders  it  impossible  fo  pre- 
dict to  what  extent  unknown  counteracting  causes  may  be  distributed 
throughout  nature.  But  when  a  generalization  has  been  found  to  hold 
good  of  a  very  large  proportion  of  all  things  whatever,  it  is  already 
proved  that  nearly  all  the  causes  which  exist  in  nature  have  no  power 
OTer  it ;  that  very  few  changes  in  the  combination  of  causes  can  affect 
it;  since  the  greater  number  of  possible  combinacons  muse  hare 
ah-oady  existed  in  some  one  or  other  of  the  instances  in  which  it  has 
been  found  true.  If,  therefore,  any  empirical  law  is  a  result  of  causa- 
tion, the  more  general  it  is,  the  more  it  may  be  depended  upon.  And 
even  if  it  be  no  result  of  causation,  but  an  ultimate  coexistence,  the 
more  general  it  is,  the  greater  amount  of  experience  it  is  derived  from, 
Vid  the  greater  thereiore  is  the  probability  that  if  exceptions  had 
existed,  some  would  already  have  presented  themselves. 

For  these  reasons,  it  requires  much  more  evidence  to  establish  an 
exception  to  one  of  the  more  general  empirical  laws  than  to  the  more 
special  ones.  We  should  not  have  any  dimculty  in  believing  that  there 
might  be  a  new  Kind  of  crow ;  or  a  kind  of  bird  resembling  a  rrow  in 
the  properties  hitherto  considered  distinctive  of  that  Kind.  But  it 
would  require  stronger  proof  to  convince  ua  uf  tlio  existence  of  a  kind 
of  crow  having  properties  at  variance  with  any  generally  recognized 
universal  property  of  birds;  and  a  stilJ  higher  degree  if  the  properties 
conflict  with  any  recognized  universal  property  of  animols.  And  this 
is  couformablo  to  the  mode  of  judgment  recommended  hy  the  common 
sense  and  general  practice  of  mankind,  who  arc  more  incredulous  as  to 
any  novelties  in  nature,  according  to  the  degree  of  generality  of  the 
experience  which  these  novelties  seem  to  contradict. 

^  9,  Still,  however,  even  these  greater  generalizations,  which  em- 
brace comprehensive  Kinds,  containing  under  them  a  great  number 
and  variety  of  injimte  epecies,  are  only  empirical  laws,  resting  upon 
induction  by  simple  enumeration  merely,  and  not  upon  any  prooess  of 
elimination,  a  process  wholly  inapplicable  to  the  kind  of  case.  Such 
generalizations,  therefore,  ought  to  be  grounded  upon  an  examination 
of  all  the  infimtt  specicM  comprehended  in  them,  and  not  of  a  portion 
only.  We  cannot  conclude,  merely  because  a  proposition  is  true  of  a 
number  )f  things  resembling  one  another  only  in  l>cing  animals,  that 
it  is  therefore  true  of  all  animals.  If,  indeed,  anythinfr  be  true  of 
s]>ec)eR  which  differ  more  from  one  another  tlian  eitier  differs  from  a 
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ihird,  (especially  if  that  third  speciee  occupies  in  most  of  its  known 
properties  a  position  between  llie  two  former,)  there  is  some  proba- 
bility that  the  same  thing  will  also  be  true  of  that  intormediate  species; 
for  it  is  often,  though  by  no  means  univoTsally,  found,  that  there  is  a 
sort  of  parallelism  in  tho  properties  of  diflorent  kinds,  and  that  their 
degree  of  unlikencss  in  one  respect  bears  some  proportion  lo  their 
utilikencss  in  others.  We  see  this  purallclism  in  the  properties  of  the 
difU^renc  metals ;  in  those  of  sulphur,  phosphorus,  und  carbon ;  of 
oxygen,  chlorine,  iodine,  and  brome  ;  in  tho  natural  orders  of  plants 
and  animals,  &c.  But  there  are  innumerable  anomalies  and  excep- 
tions tu  this  sort  of  conformity,  or  rather  tlio  conturmity  itself  is  but  an 
annmiily  and  an  exception  in  tiature. 

Universal  propositunis,  therefore,  respecting  the  properties  of  eu- 
perior  Kinds,  unless  grounded  on  jiroved  or  presumed  connexion  by 
cauaalion,  ought  not  lo  be  hnzarded  except  after  separately  examining 
every  known  suli-kind  included  in  iho  larger  Kind.  And  c%*en  then 
such  general! zatiuna  must  he  held  in  readiness  to  be  pven  up  on  the 
occurrence  of  some  new  anomaly,  which,  when  the  uniformity  is  not 
derived  from  causation,  can  never,  even  in  the  caseof  iho  nioM  general 
of  thesn  empirical  laws,  ho  considered  very  improbable.  Thus  all  the 
universal  propositions  which  it  has  been  attempted  In  lay  down 
rospocting  simple  auhstnnces,  or  concerning  any  of  the  classes  which 
have  been  formed  among  simple  substances  (and  tho  attempt  has  been 
often  made)  have,  with  the  prugrosa  of  experience,  either  faded  into 
inanity,  or  boon  pvored  to  be  erroneous ;  and  each  Kind  of  simple 
substance  remains  with  its  own  collection  of  properiies  apart  from  the 
rest,  saving  a  certain  paralleliBm  with  a  few  other  Rin<ls,  iho  most 
similar  to  itself.  In  organized  boinga,  indeed,  there  are  abundance  of 
propositions  ascertained  to  bo  universally  tnio  of  superior  genera,  to 
many  of  which  tho  discovery  hereafter  of  any  exceptions  must  be 
regarded  as  supremely  improbable.  Hut  these,  as  alreudy  observed, 
are,  we  have  every  reason  to  believe,  truths  dependent  upon  causation. 

Uniformities  of  coexistence,  then,  not  only  when  they  are  conse- 
quence? of  laws  of  succession,  but  also  ivhen  they  aro  ultimate  tmlhs, 
must  be  ranked,  for  tho  purposes  of  logic,  among  empirical  laws ;  and 
are  amenable  in  every  respect  to  the  same  rules  with  thoao  unresolved 
uniformities  which  ore  known  to  be  dependent  upou  causation. 


CHAPTER  XXIir. 

OP  APPEOXUIATE  GENERALIZATIONS,   ANH  PROBABLE  EVIDENCE. 

§  I.  In  our  inquiries  into  the  nature  of  the  inductive  process,  vvb 
have  hitherto  confined  our  notice  to  such  generalizations  from  experi- 
ence as  profess  to  be  universally  true.  We  indeed  recognized  a 
distinction  between  generalizations  which  are  certain  and  those  which 
are  only  probable :  but  tho  nroposiiions  themselves,  though  they 
differed  in  being  more  or  les-i  doubtful  in  the  one  case,  and  not  at  all 
doubtful  in  tlio  other,  wore  always  of  the  form.  Ever)-  A  is  B ;  they 
claimed  nothing  less  than  universality,  whatever  might  be  the  com- 
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pletcness  or  llic  incompleteness  of  our  assurance  of  their  truth.  Tl  ere 
remain,  however,  a  class  of  propositions  avowedly  not  universal;  in 
which  it  is  nut  pretended  that  the  predicate  is  always  true  of  the 
subject;  but  the  value  of  which,  as  generalizations,  is^tieverthelew 
extremely  greaL  An  important  poition  of  the  field  of  inductive 
knowledge  docs  not  consist  of  universal  truths,  but  of  approximations 
to  such  truths ;  and  when  a  conclusion  is  said  to  rest  upon  probable 
evidence,  the  premisses  it  is  drawn  irom  are  usually  generalization^  of 
this  sort. 

As  every  certain  inference  respecting  a  particular  case,  implies  iKal 
there  is  ground  for  a  general  proposition,  of  the  form,  Every  A  is  6; 
8U  does  every  probable  inference  suppose  that  there  is  ground  for  a 
proposition  of  the  form,  Most  A  are  li :  and  the  degree  of  probability 
of  tne  inference  in  an  average  case,  will  depend  upon  the  proportion 
between  the  number  of  instances  existing  in  nature  which  accord  with 
the  generalization,  and  tlto  number  of  those  which  cunflicl  witli  it. 

§2.  Propooitions  in  the  form,  Most  A  are  B,  are  of  a  very  different 
degree  of  importance  in  seieiice,  and  in  the  practice  of  life.  To  the 
scientific  inquirer  they  are  valuable  chiefly  as  materials  for,  and  steps 
towards,  universal  truths.  The  discovery  of  these  is  the  proper  end 
of  science :  its  work  is  not  dune  if  it  stops  at  the  proposition  that  a 
majority  of  A  are  B,  without  circumscribing  that  majority  by  some 
comraim  character,  fitted  to  distinguish  ihera  trom  ilie  miuonty.  Inde* 
pondently  of  tlie  inferior  precision  of  such  imperfect  gcncralizntiohs, 
and  the  inferior  assurance  with  which  they  can  be  applied  to  indiridual 
cases,  it  is  plain  that,  compared  with  exact  genenilizations,  thny  are 
almotit  useless  as  means  of  discovering  ulterior  truths  by  way  of 
deduction.  Wo  may,  it  is  true,  by  rx>mbining  the  proposition.  Most  A 
are  B.  with  an  universal  proposition,  Kvory  B  is  C,  arrive  at  the  cnn- 
clusiun  tliat  most  A  ore  C.  But  when  a  second  proposition  of  the 
approximate  kind  is  introduced  —  or  even  when  there  is  but  one,  if 
that  one  be  the  major  premiss — nothing  can  be  positively  concluded. 
When  the  major  is  Most  B  ai'e  D,  then,  even  if  the  minor  be  Every  A 
la  B,  we  cannot  infer  that  most  A  are  D,  or  with  any  certainty  that 
even  some  A  arc  D.  Though  the  majority  of  the  class  B  have  the 
attribute  signified  by  D,  the  whole  of  the  sub-class  A  may  belong  to 
tlie  minority. 

Though  so  liltle  use  can  bo  made,  in  science,  of  approximate  gen- 
eralizations, except  as  a  stage  on  the  road  to  something  better,  for 
practical  guidance  they  are  often  all  wo  have  to  rely  upon.  Even 
when  science  has  rcnlly  determined  the  universal  laws  of  any  phe- 
nomenon, not  only  arc  those  laws  generally  too  much  encumbered 
with  conditions  to  bo  adaptud  for  every-day  use,  but  the  cases  which 
present  themselves  in  lile  arc  too  ojmplioated.  and  our  decisions 
require  to  be  taken  loo  rapidly,  to  admit  of  waiting  till  the  existence 
of  a  phenomenon  can  be  proved  by  what  have  been  scientifically 
ascertained  to  be  universal  marks  of  it.  To  bo  indecisive  and 
reluctant  to  act,  because  we  have  not  evidence  of  a  perfectly  con- 
clusive character  to  act  upon,  is  a  defect  somctumc^s  incident  to  scientific 
minds,  but  which,  wherever  it  exists,  renders  them  unfit  for  practical 
eraergoncics.  If  wo  would  su:cced  in  action,  we  must  judge  by  indi- 
cations which  although  they  do  not  generally  mislead  us,  somelimet 
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io;  and  nitut  make  up  bb  far  aa  possible  for  the  incomplete  concluMve- 
less  of  any  one  iudicatiou,  by  obtuimug  others  to  corroborate  it.  The 
principles  of  induction  applicable  to  approximate  genei-alizacion  are 
ihorcioro  a  not  lesa  important  subject  or  inquiry,  than  the  rules  for  the 
investigation  of  universal  tnitlis;  and  might  reasonably  be  expected 
to  detain  us  almost  aa  long,  were  it  not  that  ilieso  pnnciples  are  mere 
fioroUarioij  from  those  which  have  been  already  treated  of 

\  3.  There  are  two  Borts  of  cases  in  which  we  are  forced  to  guide 
onrsclves  by  generalizations  of  the  imperfect  form.  Most  A  ai-e  B. 
The  first  is,  when  wc  have  no  uiliers ;  when  we  have  not  been  able  to 
carry  our  investigation  of  the  laws  of  the  phonomeua  any  further; 
ad  in  the  following  propositions:  Most  dai'k-cycd  persons  have  dai'k 
hair ;  Most  springs  contain  mineral  substances  ;  Most  stratified  forma- 
tions contain  fossils.  The  irapurtauce  of  this  class  of  generalizations  is 
not  very  great ;  for»  though  it  frequently  happens  that  we  see  no  rea- 
son why  that  which  is  true  of  most  individual  of  a  class  is  not  true  of 
ithe  remainder,  nor  are  able  to  bring  the  former  under  any  general 
[description  which  can  distinguiidi  them  from  tlic  latter,  yet  if  we  are 
bwilling  to  be  satisBed  with  propositions  of  a  less  degree  of  generality, 
tSJid  to  break  down  the  class  A  into  sub-classes,  we  may  generally 
-obtain  a  collection  of  propo»iliuiu}  exactly  true.  We  do  not  know  why 
meet  wood  is  lighter  uian  water,  nor  can  we  point  out  any  general 
property  which  discriminates  wood  that  is  lighter  than  water  from  that 
which  is  heavier.  iJut  we  know  exactly  what  species  are  the  one  and 
what  the  other.  And  if  wo  moot  with  a  specimen  not  conformable  to 
any  known  species  (the  only  case  in  which  our  previous  knowledge 
afiords  nu  other  guidance  than  the  approximate  generalization),  wo 
can  generally  make  a  specific  experiment,  which  is  always  a  safer 
resource. 

It  oftencr  happens,  however,  that  the  proposition.  Most  A  are  B,  is 
not  the  ultimatum  of  our  scientific  progress,  though  the  knowledge  we 
possess  beyond  it  cannot  conveniently  be  brought  to  bear  upon  the 
particular  matance.  In  sucli  a  case,  we  know  well  cn.>ugh  what  cir- 
cumstances really  distinguish  the  portion  of  A  which  have  the  attributo 
B  from  tlic  portion  which  have  it  not,  but  havo  no  means,  or  no  time, 
to  examine  whether  those  characteristic  circumstances  exist  or  not  in 
the  individual  case.  This  is  generally  tlie  situation  we  are  in  when 
the  inquiry  is  of  the  kind  called  moral,  that  is,  of  the  kind  which  have 
in  view  to  predict  human  actions.  To  enablo  ua  to  allirm  an}lhing 
universally  concerning  the  actions  of  classes  of  men,  the  classification 
must  bo  grounded  upon  tho  circunuitances  of  tholr  mental  culture  and 
habits,  which  in  an  individual  case  are  seldom  exactly  known;  and 
classes  grounded  on  these  distinctions  would  never  prc^cisely  accord 
with  those  into  which  mankind  are  necessarily  divided  for  social 
purposes.  All  propositions  which  can  be  framed  respecting  the  actions 
of  men  as  ordinarily  classified,  or  as  classitied  accordmg  to  any  kind  of 
outward  indications,  are  merely  approximate.  We  can  only  say,  Most 
men  of  a  particular  age,  profession,  country,  or  rank  in  society,  have 
6uch  and  such  qualities,  or,  Moat  persons  when  placed  in  certain  cir- 
cumstances act  in  such  and  such  a  way.  Not  that  we  do  not  in  general 
know  well  enough  upon  what  causes  the  qualities  depend,  or  what  son 
3f  persons  they  are  who  act  in  that  particular  way  *  but  we  have  sel 
Yt 
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dom  ihe  means  of  knowing  whether  any  iutljvidual  pereun  Iras  boen 
audcr  the  influence  of  tliose  causes,  or  U  a  jieraon  of  that  pnrticuJar 
MirU  Wo  could  replace  the  approximate  generalizations  by  pronosi- 
tioni*  uuivorsally  true;  but  tbeao  would  hardly  ever  l»e  capablo  of 
being  applied  topmclicc.  We  should  be  cure  of  our  inajora,  but  wo 
should  not  be  able  to  get  minors  corresjMnding  to  them :  we  are 
forced  therefore,  to  diaw  our  conclusions  from  coarser  and  more  fallible 
indications. 

§  4.  Proceeding  now  to  consider,  what  is  to  be  regarded  as  suf- 
ficient evidence  of  an  approximate  generalization  ;  we  can  have  no 
difficulty  in  at  once  recojjitizing  that  when  udmissible  at  all,  it  ia  ad- 
mir«iblo  only  aa  an  empirical  law.  Propoaitiona  of  the  form,  Evcrj* 
A  i»  B,  ore  not  necessarily  laws  o{  cauBfltion,  or  ultimate  uniformities 
of  coexistence ;  pmpositinns  like  Most  A  are  B,cow«*/  be  ao.  Propo- 
sitions hitherto  found  true  in  every  obsened  inetanoe,  may  yet  be  no 
necessary  consequence  of  laws  of  causation  or  of  ulltmatc  unifdrmiiies, 
and  unless  they  are  so,  may,  for  aught  we  know,  be  false  beyond  the 
limits  of  actual  observation :  eiill  mure  evidently  must  this  be  the  cose 
with  propositions  which  arc  only  true  in  a  mere  majority  of  the  ob- 
served iubtauces. 

There  is  some  diflTcrcnco,  however,  in  the  degree  of  certainly  of  the 
proposition.  Most  A  arc  B,  according  as  that  approximate  generaltza- 
lion  composes  the  whole  of  our  knowledge  of  the  subject,  or  not. 
Suppose,  first,  that  the  former  is  the  case.  We  know  only  that  most 
A  are  B,  not  why  they  are  so,  nor  in  what  respect  those  which  are, 
diflcr  from  those  which  are  nut.  How  then  did  we  leani  that  most  A 
are  B  i  Precisely  in  the  manner  in  which  we  fihould  have  Ic&rnt,had 
such  happened  to  bo  the  fact,  that  all  A  are  B.  We  collected  a  num- 
ber of  instances  suflicieut  to  eliminate  chance,  and  having  done  bo, 
compared  the  number  of  instances  in  the  affirmative  with  ihe  number  in 
the  negative.  The  result,  like  other  unresolved  derivative  laws,  can  be 
relied  on  solely  within  the  limits  not  only  of  place  and  time,  but  abo  ol 
circumstance,  under  which  its  truth  has  been  actually  obscircd ;  for 
as  we  are  supposed  to  be  ignorant  of  the  cauftes  which  make  the 
prripuaition  true,  we  cannot  tell  in  what  manner  any  new  circumstance 
might  perhaps  affect  it.  The  proposition.  Most  judj^es  arc  inaccessi- 
ble to  bribes,  would  bo  Oiund  true  of  Englishmen,  Frenchmen,  tier- 
mans,  North  Americans,  and  so  f<»nb  ;  but  if  on  this  evidence  alone  we 
extended  the  assertion  to  Orientals,  we  should  step  beyond  the  limils, 
not  only  of  place  but  of  circumstance,  within  which  the  fact  had  been 
ob8er\'ed,  imd  should  let  in  possibilities  of  the  alwence  of  the  deter- 
mining causes,  or  the  presence  of  counteracting  ones,  which  might  be 
fatal  to  the  approximate  generalization. 

In  the  case  where  the  approximate  pi-op<iKition  is  not  the  ultimatum 
of  our  scientific  knowledge,  but  only  ih©  most  available  foirn  of  ii  for 
our  practical  guidance  ;  where  wo  know  not  only  that  most  A  have  the 
attribute  B,  but  also  the  causes  of  B,  or  Bome  pro|>erlie8  bv  which  the 
portion  of  A  which  has  that  attribute  is  distinguished  from  "the  portion 
which  has  it  not;  wo  are  rather  more  favorably  situated  than  in  Ihe 
preceding  case.  For  we  have  now  a  double  mode  of  asccrtoining 
whether  it  be  true  that  most  A  are  B  ;  the  direct  mode,  na  before, 
tnd  an  indirect  one,  that  of  examining  whether  the  proposition  admits 
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of  b^ing  deduced  from  the  known  causo,  or  from  the  known  criterion, 
of  li.  Let  the  ()  lestion,  for  example,  be,  Whether  most  Scotchmen 
can  read  1  "We  may  not  have  obgerved,  or  received  the  testimony  of 
others  respecting,  a  suiKcient  oumUcr  and  variety  of  Scotchmen  to 
ascenaio  inia  fact ;  but  when  wc  consider  that  the  cause  of  being  able 
to  read  ifl  the  having  boon  taught  it,  another  mode  of  determining  the 
question  presents  iiaelf,  namely,  by  inquiring  whether  moat  Srotchnien 
have  been  aent  lo  schools  where  reading  is  eflectually  taught.  Of 
these  two  modes,  sometimes  one  and  sometimes  the  other  is  tlie  more 
available.  In  some  cases,  the  freqnency  of  the  effect  ia  the  more  ac- 
ccasibte  to  that  extensive  and  varied  obsen-ation  which  is  indispensable 
rjlo  tlie  establishment  of  an  empirical  law ;  at  other  timco,  the  frequency 
'  nfthe  cauBes,  or  of  some  coUaloral  indications.  It  commonly  hajipens 
that  neither  is  susceptible  of  bo  satisfactory  an  in<Iuction  ns  rould  be 
desired,  and  that  the  grounds  on  which  the  conclusion  is  received  aro 
t'orapounded  of  both.  Thus  n  man  may  believe  that  most  Scotchmen 
can  read)  because,  so  far  as  his  infumiaiion  extends,  mo»t  Scotch- 
men have  been  sent  to  school,  and  most  Scotch  schools  tench  reading 
effectually;  and  also  because  most  of  the  Scotchmen  whom  he  has 
Jtnown  or  beard  of,  could  read  ;  though  neither  of  these  two  seta  of 
observations  may  by  itself  fulfill  the  necessary  conditions  of  extent  and 
variety. 

Altliough  the  approximate  generalization  may  in  most  coses  be 
indispensable  for  our  guidance,  even  when  wc  know  the  cause,  or 
some  certait»  mark,  «if  the  attribute  predicated ;  it  needs  hardly  be 
observed  that  we  may  always  replace  the  nncertain  indication  by  a 
certain  one,  in  any  caso  in  which 'wo  can  nctiially  recognize  the  ex- 
istence of  the  cause  or  mark.  For  example,  an  assertion  is  made 
by  a  witness,  and  the  question  is,  whether  to  believe  it.  If  wc  do  not 
look  to  any  of  the  individual  circumstances  of  the  case,  ■we  have 
nothing  to  direct  us  but  the  approximate  generalization,  that  truth 
is  more  common  than  faUehood,  or,  in  other  words,  that  most  per- 
sons, on  most  occasions,  speak  truth.  But  if  wc  consider  in  what 
circumstances  the  cases  when  truth  is  spoken  differ  from  thoae  in 
which  it  is  not,  wo  find,  for  instance,  the  following :  the  witness's  being 
an  honest  man  or  nut;  his  being  an  accurate  obf^errer  or  not;  his 
having  an  interest  to  servo  in  the  matter  or  not.  Now,  not  only  may 
we  bo  able  to  obtain  other  approximate  generalizations  respecting  the 
degree  of  frequency  of  these  various  possibilities,  hut  we  may  know 
which  of  them  is  positi\*ely  realized  in  the  individual  case.  That  the 
witness  has  or  lias  not  an  interest  to  sen-o,  we  may  know  directly; 
iuid  tlie  other  two  points  indirectly,  by  means  of  marks;  as,  for  ex- 
ample, from  his  conduct  on  some  former  occasion  ;  or  from  his  rep- 
utation, which,  though  not  a  sure  mark,  affords  an  approximate 
gooenilization  (as,  fur  instance,  Most  per^tonv  who  are  reputed  honest 
by  those  with  whom  they  have  had  frequent  dealings,  are  really  so,) 
which  approaches  nearer  to  an  universal  truth  than  the  approximate 
general  proposition  vrith  which  wo  set  out,  viz.,  Most  persons  on  moat 
occasioiw  speak  truth. 

As  it  seems  unnecessary  to  dwell  any  ftirthcr  upon  the  question  of 
the  evidenne  of  nppniximate  generalizations,  we  shall  proceed  to  a  not 
less  important  topic,  that  of  the  cautions  to  l>e  ohsen-ed  in  arguing 
Geom  these  incompletely  universal  propositions  to  particular  cases 
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§  5  So  far  as  rep^ards  Uio  tlirect  application  of  an  approximate 
genei alization  to  an  individual  instance,  tnis  question  prc»ents  no  diffi- 
culty. If  iho  proposition,  Most  A  are  B,  has  been  e:itublitdidd,  by  a 
sufficient  induction,  as  an  empirical  law,  vre  may  conclude  that  any 
particular  A  is  B,  witli  a  probability  proportioned  to  ibo  preponder- 
ance of  the  number  of  afRnnative  inst&nces  over  the  number  of  excep- 
tions. If  it  has  been  found  practicable  to  attain  numcncaJi  precision 
in  tbo  data,  a  c<»rTC8ponding  degree  of  precision  may  be  given  to  the 
evaluation  of  the  chtinccs  of  error  in  the  cnnclusion.  IP  it  can  be 
eslabliahod  as  an  empirical  law  that  nine  out  of  every  ten  A  arc  B, 
ihcrc  will  be  one  chance  in  ten  of  error  in  assuming  that  any  A,  noi 
individually  known  to  us,  i8  a  B :  but  this  of  course  holds  only  withtik 
the  limits  of  time,  place,  and  circumstuncc,  embraced  in  the  observa- 
tions, und  therefore  cannot  bo  counted  upon  for  any  sub-class  or  variety 
of  A  (or  for  A  in  any  set  nf  external  circumstances)  which  were  not 
included  in  the  average.  It  must  be  addod,  that  we  can  only  guide 
ourselves  by  the  proposition,  Nine  out  of  every  ten  A  are  B,  in  cases 
of  which  we  know  nothing  except  tliat  they  tall  within  the  class  A. 
For  if  we  know,  of  any  particular  instance  i.  not  only  that  it  fhlJs 
under  A,  but  to  what  species  or  variety  of  A  it  belongs,  we  shall 
generally  err  in  applying  to  i  the  average  struck  for  the  whole  genus, 
from  which  the  average  corresponding  to  iliat  species  alone  would,  in 
all  probability,  matoriully  differ.  And  so  if  i,  instead  of  being  a  par- 
ticular sort  of  instance,  is  an  instance  known  to  bo  under  the  influence 
of  a  particular  set  of  circumstances.  The  presumption  drawn  from 
the  numerical  proportions  in  the  whole  genus  would  probably,  in  such 
a  case,  only  mislead.  A  general  average  sliould  only  be  applied  lo  a 
case  which  is  neither  known,  nor  can  be  presumed,  to  be  otlter  than  an 
average  case.  Such  averages,  therefore,  are  commonly  of  little  use 
for  the  practical  guidance  of  any  aifairs  but  thoBe  which  concern  large 
numbers.  Tables  of  the  chances  of  life  are  useful  to  insurance  offices, 
but  tliey  go  a  verj*  little  way  towards  informing  any  one  of  the  chances 
of  his  own  life,  or  any  other  life  in  which  ho  is  interested,  since  almost 
every  life  is  either  better  or  worse  than  the  average.  Such  avemges 
cau  only  be  considered  as  supplying  the  first  term  in  a  series  of  ap- 
proximations; the  subsequent  terms  proceeding  upon  an  appreciation 
of  the  circumstances  belonging  to  the  particular  case. 

§  6.  From  the  application  of  a  single  approximate  generalization  to 
individual  cases,  we  proceed  to  the  application  of  two  or  more  of  ibem 
together  to  tlie  same  case. 

vVlien  a  judgment  applied  to  an  individual  instance  is  grounded 
upon  two  approximate  gencralizotions  tuken  in  conjuncticm,  the  prop- 
ositions may  cooperate  towards  tlie  result  in  two  different  ways.  In 
the  one,  each  proposition  is  separately  applicable  to  the  case  in  hand, 
and  our  object  in  combining  them  is  lo  give  to  the  conclusion  in  that 
particular  case  the  double  probabilitj-  arising  from  the  two  propositions 
senarately.  This  may  be  called  joining  two  probabilities  by  way  ol 
Addition ;  and  the  result  is  a  probability  greater  than  either.  The 
other  mode  is,  when  only  one  of  the  propoaitions  is  directly  applicable 
to  the  case,  the  second  being  only  applicahle  to  it  by  virtue  of  the 
application  of  the  first.  Tliis  is  joining  two  probabilitios  by  way  o' 
Deduction  ;  the  result  of  which  is  a  less  probability  than  either.     The 
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lype  of  ilio  first  argument  ifi,  Most  A  are  B;  most  C  arc  H;  Uiii 
Uung  is  both  an  A  and  a  C ;  thereforo  it  is  probably  a  C  The  lypo 
of  the  fiocoud  is,  Most  A  aro  B ;  most  C  are  A  ;  this  is  a  C ;  therefore 
it  is  probably  an  A,  therefore  it  is  probably  a  B,  The  first  is  oxcm- 
pUtied  when  we  prove  a  fact  by  the  teetimony  of  two  unconuectcd 
witnesses ;  the  second,  when  wo  adduce  only  the  testimony  of  one 
witness  that  he  hua  heard  the  thing  asserted  by  another.  Or  again,  in 
the  Brst  mode  it  may  be  argued  (hat  the  accased  committed  the  crime, 
because  he  concealed  htniself*  and  because  his  clothes  were  stained 
with  blood;  in  the  second,  that  he  committed  it  because  he  waahcd  or 
burnt  his  clothes,  whicli  ia  supposed  to  render  it  probable  that  they 
were  stained  with  blood.  Instead  only  of  two  links,  aa  in  these 
instances,  we  may  suppose  chains  of  any  length.  A  chain  of  the 
former  kind  was  termed  by  Mr.  Bealham'  a  self-corroborative  chain 
of  evidence;  the  second,  a  scli-infimiativc  chain. 

When  approximate  general iz an ons  are  joined  by  way  of  addition,  it 
is  easily  seen  from  the  theory  of  probabilities  laid  down  in  a  former 
chapter,  in  what  manner  each  of  them  adds  to  the  probability  of  a  con- 
clusion which  has  the  warrant  of  rhcm  all.  If  two  of  every  three  A  arc  B, 
and  three  of  every  four  C  aro  B,  the  probability  that  something  which 
is  both  an  A  and  a  C  is  a  B,  mil  be  more  than  two  in  three,  or  than 
three  in  ibur.  Of  every  twelve  things  which  are  A,  all  except  four 
are  B,  by  the  supposition  ;  nnd  if  tlie  whole  twelve,  and  consequently 
those  four,  have  the  characters  of  0  likewise,  three  more  ^^nll  be  B  on 
that  ^ound.  Therefore,  out  of  twelve  which  are  both  A  and  C,  eleven 
aro  B.  To  state  tlie  argument  in  another  way ;  a  thing  which  is  bodi 
A  and  C.  but  which  is  not  B,  is  found  in  only  one  of  three  sections 
oi  the  claas  A,  and  in  only  one  of  four  sections  of  tho  class  C ;  but  this 
fourth  of  C  bein^  spread  over  the  whole  of  A  indiscriminately,  only 
one-third  part  of  it  {or  one-twelfth  of  tho  whole  number)  belonga  to  the 
third  section  of  A ;  therefore  a  thing  which  is  not  B  occurs  only  onre, 
UDOng  twelve  things  which  arc  both  A  and  C.  The  argument  would, 
in  the  language  of  the  doctrine  of  chances,  be  thus  expressed  : — tlio 
chance  that  an  A  is  not  B  is  |^.  the  chaneo  that  a  0  is  not  B  is  ^,  hence 
if  tho  thing  bo  both  an  A  and  a  C  the  chance  is  J  of  J  ^  ^. 

This  nrmirount  presupposes  (as  the  reader  will  doubtless  hove  re- 
marked) thai  the  probabilities  arising  from  A  and  C  are  independent 
of  one  another.  There  must  not  be  any  such  connexion  between  A 
and  C,  tliat  when  a  thing  belongs  to  the  one  class  it  will  therelbre 
belong  to  tho  other,  or  even  have  a  greater  chance  of  doing  so.  Else 
the  fourth  section  of  C.  instead  of  being  equally  distributed  over  the 
three  sectiona  of  A,  might  be  comprised  in  greater  proportion,  or  even 
wholly,  in  the  tlitrd  section ;  in  which  last  case  tho  probability  arising 
from  A  and  C  together  would  be  no  greater  than  that  arising  from  A 
alone. 

When  approximate  generalizations  ore  joined  together  in  the  other 
mode,  that  of  deduction,  the  degree  of  probability  of  the  inference,  in- 
stead of  increasing,  diminishes  at  eacli  step.  From  t^vo  such  prem- 
isses as  Most  A  are  B,  Most  B  are  C,  we  caimot  with  certainty  conclude 
that  even  a  single  A  is  C ;  for  the  whole  of  the  portion  of  A  which  in 
any  way  falls  under  B,  may,  perhaps,  bo  comprised  in  tho  exceptionai 


*  JUiianalt  «f  Judicial  JBtfiAoM.     Poolt  T.    CircunututuL 


S58 


INDOCTIOK. 


par!  of  it.  Still,  the  two  propositions  in  question  afibrd  an  appreciable 
prtibability  that  any  given  A  is  C,  provided  the  average,  on  which  the 
second  proposition  is  grounded,  was  taken  fairly  with  reference  to  the 
finit ;  provided  the  proposition  Moet  B  are  C  was  arrived  at  in  a  man- 
ner leaving  no  Ruspirton  that  tho  probability  orisincf  ftom  it  is  other- 
wise than  thirly  difitrihuted  over  the  section  of  B  which  belongs  to  A. 
For  altliougb  the  instances  which  are  A  mat/  be  all  in  tlie  miTKnity, 
they  may,  also,  be  all  in  the  majority  ;  and  the  one  possibility  is  to  be 
Bet  against  the  other.  On  the  whole,  the  probability  arising  from  the 
two  propositions  taken  together  will  be  correctly  measured  by  the 
probability  arising  from  the  one,  abated  in  the  ratio  of  that  arising 
trom  the  other.  If  nine  out  of  ten  Swedes  have  light  hair,  and  eight 
out  of  nine  inhabitants  of  Stockholm  are  Swedes,  the  probability 
arising  from  these  two  propositions,  that  any  given  inhabitant  of  Stock- 
holm IS  light-haired,  will  amount  to  eight  in  ten ;  although  it  is  rigor- 
ously possible  (liowevor  improbable)  that  the  whole  Swcdtsli  popula- 
lation  of  Stockholm  may  belong  to  thai  tenth  section  of  tho  people  ot 
Sweden  who  are  an  exception  to  the  rest. 

if  the  premisses  are  known  to  be  true  not  of  a  bare  majority,  but  ca 
nearly  the  whole,  of  their  respectr\"e  eubjectSt  we  may  go  on  joining 
one  such  proposition  to  another  for  several  steps,  before  we  reach  a 
conclusion  not  presumably  true  even  of  a  majority.  The  error  of  the 
conclusion  will  amount  to  tho  aggregate  of  the  errors  of  all  the  prem- 
isses. Let  the  proposition,  Most  A  ore  B,  be  true  of  nine  in  ten  ;  Most 
B  are  C,  of  eight  in  nine :  then  not  only  will  one  A  in  ten  not  be  C, 
because  not  B,  but  even  of  the  nino-icuthB  which  are  B,  only  eight- 
ninths  will  be  C  :  that  is,  the  ca&ea  of  A  which  are  C  will  bo  only 
9  ^^iVi  °^  four-filUis.  Let  ua  now  add  Most  C  are  X),  and  suppose 
ttiis  to  be  true  of  seven  ca^ea  out  of  eight;  the  proportion  of  A  which 
is  D  will  be  only  |^  of  J  of  /j,  or  /j.  Thus  the  probability  progressively 
dwindles.  The  experience,  however,  on  which  our  approximate  gen- 
eralizations arc  grounded,  has  so  rarely  been  ttubjected  to,  nr  admits  of, 
accurate  numerical  estimation,  that  we  cannot  in  general  apply  any 
meaauremenl  to  the  diminution  of  probability  which  takes  place  at 
each  illation;  but  must  be  content  ^vith  remembering  that  it  does 
ditBiinah  at  every  step,  and  that  unless  tlio  premisses  approach  very 
nearly  indeed  to  being  universal  truths,  tlie  conclusion  after  a  very  few 
steps  is  worth  nothing.  A  heareay  of  a  hearsay,  or  an  argument  from 
presumptive  evidence  depending  not  upon  immediate  morks  but  upon 
marks  of  marks,  is  worthless  at  a  very  few  removes  from  the  tirst  stage. 

\  7.  There  arc,  however,  t^vo  cases  in  which  reasonings  depending 
upon  approximate  generalizations  may  bo  carried  to  any  length  we 
please  with  as  rnuch  assurance,  and  are  as  strictly  scientific,  as  il'tbey 
were  composed  of  universal  laws  uf  nature.  Both  these  cases  are  ex- 
ceptions of  the  sort  which  arc  currently  said  lo  prove  the  rule.  The 
approximate  gcncrnlizations  ore  as  suitable,  in  the  cases  in  question, 
for  purposes  of  ratiocination,  aa  if  they  were  complete  generalizalionfl* 
because  they  arc  capable  of  being  transformed  into  complete  general- 
izationa  exactly  equivalent. 

First:  If  the  approximate  generalization  is  of  the  cIom  in  which  niir 
reason  fur  stopping  at  the  approximation  is  not  the  impossibility,  but 
naily  the  inconvontence,  of  going  further',  if  we  ai*e  cogiiiiant  uf  th« 
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oharactor  \Tliich  <listinguUlic8  the  caaca  that  accord  witii  tlic  gencrali- 
xation  from  thoae  which  aro  cxccplions  to  it ;  wo  may  thcu  substttuta, 
for  the  appix)ximate  pTopo»ition,  an  UDlversal  propusidou  with  a  pro- 
viso. Tha  propotiition,  Moet  persona  wlio  have  uncontrolled  power 
cnnploy  it  ill,  is  a  goneralizatioa  of  thiii  class,  and  may  be  traDsturmed 
into  the  following : — All  persons  who  have  uncontrolled  power  employ 
it  ill,  provided  tliey  are  not  porBona  of  unusual  strength  of  judgmuiii 
and  will,  and  confirmed  habits  of  virtue.  The  proposidon,  carrying 
the  hypothesis  or  proviso  with  it,  may  then  be  dealt  with  do  longer  as 
an  approximate,  but  as  an  universal  propoi^ition ;  and  to  whatever 
number  of  steps  the  reasoning  may  roach,  the  hypollieaie,  being  carried 
furwartl  to  the  conclusion,  will  exactly  indicate  how  far  tlial  conclusion 
is  from  being  applicable  univcrsalty.  If  in  the  course  of  the  argument 
ntlier  approximate  generalizationa  are  introduced,  each  of  them  being- 
in  like  manner  expressed  as  an  univcraal  proposition  with  a  condition 
annexed,  the  sum  of  all  the  conditions  will  appear  at  the  end  as  the 
sum  of  alt  the  errors  which  affect  the  conclusion.  Thus,  to  the  propo- 
sition laal  cited,  let  us  add  the  following: — All  abb«olule  monarchs  have 
uncontrolled  power,  unless  their  position  is  suuh  that  they  nei'd  the 
active  support  of  their  subjects  (na  was  tlie  case  with  Queen  Elizabeth, 
Frederick  of  Prussia,  and  othura).  Combining  these  two  propositions 
we  can  deduce  ii'om  them  an  universal  conclusion,  which  will  be  sub 
jecL  10  both  the  hypotheses  iu  the  premisses :  All  absolute  roonarchs 
employ  their  power  ill,  unless  their  position  makes  them  need  tho 
active  support  of  their  subjects,  or  unless  they  are  persons  of  unusual 
strength  of  judgment  and  will,  and  confirmed  habits  of  virtue.  It  is  of 
no  coti^MjuoiicG  how  rapidly  the  errors  in  our  premisses  accumulate, 
if  WL^  ore  able  in  this  manner  to  record  each  error,  and  keep  an  account 
of  the  aggregate  as  it  swells  up. 

Secondly:  there  is  a  case  in  which  approximate  propositions,  oven 
without  aur  taking  note  of  the  conditions  under  which  they  are  not 
true  of  individual  coses,  are  yet,  for  the  purposes  of  science,  universal 
ones;  namely,  in  the  scicntiHc  inquiries  which  relate  to  the  properties 
not  of  individuals,  but  of  multitudes.  The  principal  of  these  is  the 
scienco  of  politics,  or  of  human  society.  This  science  is  principally 
concerned  with  the  actions  not  of  solitary  individuals, l)ut  of  masses; 
with  the  fortunes  not  of  single  persons,  but  of  communities.  For  tlie 
statesman,  therefore,  it  is  goucrally  enough  to  know  that  most  persons 
act  or  are  acted  upon  in  a  particular  way;  since  his  speculations  and 
his  practical  arrangements  refer  almost  exclusively  to  cases  in  which 
the  whole  community,  or  some  large  portion  of  it.  is  acted  upon  at 
once,  and  in  which,  therefore,  what  is  done  or  felt  by  mast  persons 
determines  the  result  produced  by  or  upon  the  body  at  largo.  IIo  can 
get  on  well  enough  with  approximate  generalizations  on  human  nature, 
since  what  is  true  approximately  of  all  individuals  is  true  absolutely  of 
all  masses.  And  even  when  the  operations  of  individual  men  have  a 
port  to  play  in  his  deducdons,  as  when  ho  is  reasoning  of  kings,  or 
other  single  rulers,  still  as  be  is  providing  for  indefinite  duration,  in- 
volving an  indefinite  succession  of  such  individuals,  he  must  in  general 
both  reason  and  act  as  if  what  is  true  of  most  persons  wcto  true  of  all. 

The  ttvo  kinds  of  consideradons  above  adduced  are  u  sufficient 
refutation  of  the  popular  error,  that  spcculadons  on  society  and  govem- 
mcul,  as  resting  upon  merely  probable  evidence,  must  bo  inferior  in 
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certainty  and  scientific  accuracy  to  the  concluBions  of  whut  arc  calleil 
thti  exact  ucienros,  and  less  to  bo  relied  upon  in  practice.  Tliero  are 
roosOTiB  onoapfh  why  the  moral  BcionceB  muat  rnmain  inferior  to  at  least 
the  more  perfect  of  tlie  physical;  why  tlie  laws  of  their  more  compli- 
cated pheuomeua  canuot  be  so  completely  deciphered,  nor  the  plie- 
uomena  predicted  ^\-ith  the  eaxne  degree  of  asstirance.  But  ihougn  we 
cannot  attain  to  so  many  truths,  there  is  no  reason  that  tliosc  we  can 
attain  should  deserve  less  reliance,  or  have  less  of  a  scientific  character. 
Of  this  topic,  however,  we  shall  treat  more  ByBtematically  in  the  con- 
cluding Book,  to  which  place  any  further  considoration  of  it  must  be 
deferred- 


CHAPTER  XXIV. 


OF   THE  REMAININO  l^WS   OP  NATtniB. 

f  1.  In  the  Firat  Book  wo  found  that  all  the  assertions  which  ran  Cm 
conveyed  by  language,  express  soroo  one  or  more  of  five  different 
things:  Existence;  Order  in  Place;  Order  in  Time;  Causation;  and 
Resemblance.*  Of  these,  Causation,  in  our  view  of  the  subject,  not 
being  fundamentally  different  from  Order  in  Time,  the  five  species  of 
possible  assertions  are  reduced  to  four.  The  propositions  which  afiirtn 
Order  in  Time,  in  either  of  its  two  modes,  Coexistence  and  Succession, 
have  formed,  thufl  far,  the  subject  of  the  present  Book.  And  we  have 
now  concluded  the  exposition,  so  far  as  it  falls  within  the  limits 
assigned  to  this  work,  of  the  nature  of  the  evidence  on  which  those 
propositions  rest,  and  the  processes  of  investigation  by  which  they  are 
discovered  and  proved.  There  remain  three  classes  of  facts:  Exist- 
ence, Oi'der  in  Place,  and  Resemblance ;  in  regard  to  which  the  same 
questions  are  now  to  be  resolved. 

Regarding  the  first  of  these,  very  little  needs  be  said.  Existence  in 
general,  is  a  subject  not  for  our  science,  but  for  the  higher  melaphysice. 
To  determine  what  things  can  be  recognized  as  really  existing,  inde- 
nendontly  of  our  own  sensible  or  other  impressions,  and  in  what  mean- 
mg  the  term  is,  in  that  case,  predicated  of  them,  belongs  to  the  con- 
sideration of  "Things  in  themselves,"  from  which,  throughout  this 
work,  we  have  as  much  as  possible  kept  aloof.  Existence,  so  far  as 
Logic  is  concerned  about  it, has  reference  only  to  phenomena ;  lo  ttctual, 
or  possible,  slates  of  external  or  internal  consciousness,  in  ourselves  or 
others.  Feelings  of  sensitive  beings,  or  posHibilities  of  having  such 
feelings,  are  the  only  things  the  existence  of  which  can  bo  a  subject  ot 
logical  induction,  because  the  only  things  of  which  the  existence  in 
individual  cases  can  be  a  subject  of  experience. 

It  is  true  that  a  thing  is  said  by  us  to  exist,  even  when  it  is  absent, 
and  therefore  is  not  and  cannot  be  perceived.  But  even  then,  its  exist- 
ence is  to  us  only  another  w(»rd  for  our  conviction  that  we  shouid  per- 
ceive it  on  a  certain  supposition ;  if  we  were  placed  in  the  needful 
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clrcum&tancos  of  time  and  place,  and  endowed  with  ihc  needful  perfec- 
tion of  organs.  My  belief  that  ihe  Emperor  of  China  exists,  is  simply 
my  beliet  that  if  I  were  transported  to  the  imperial  palace,  or  soma 
other  locality  in  Pokin,  I  should  see  him.  My  belief  that  Julius  Ca- 
sar  existed,  is  my  belief  that  I  should  have  seen  him  if  I  had  been  pres- 
ent iu  the  field  of  Pharsalia,  or  in  the  ^cnato-houae  at  Rome.  When 
I  believe  that  stars  exist  beyond  the  utmost  range  of  my  vision,  though 
assisted  by  the  most  powerful  telwcopes  yet  invented,  my  belief,  philo- 
sophically expressed,  is,  that  witli  still  better  telescopes,  if  such  existed, 
I  could  see  them,  or  that  they  may  be  perceived  by  beings  less  remote 
from  them  in  space,  or  whoso  capacities  of  porcoplion  are  superior  lo 
mine. 

The  existence,  therefore,  of  a  phenomenon,  is  but  another  word  for 
its  being  perceived,  or  for  the  mferped  possibility  of  perceiving  it. 
When  the  phenomenon  is  within  tho  range  of  present  observation,  by 
present  observation  we  assure  ourselves  of  its  existence ;  when  it  is 
beyond  that  range,  and  is,  therefore,  said  to  be  absent,  wo  infer  its 
existence  firom  marks  ur  evidences.  But  what  can  these  evidences  be  ? 
Other  phenomena;  ascertained  by  induction  to  be  connected  with  the 
given  phenomenon,  either  in  the  way  of  succession  or  of  coexistence. 
The  simple  existence,  ifacrefore,  of  on  individual  phenomenon,  when 
not  directly  perceived,  is  inferred  fi-om  some  inductive  law  of  Bucces- 
sion  or  coexistence:  and  is  consequently  not  amenable  to  any  peculiar 
inductive  principles.  We  prove  the  existence  of  a  thing,  by  proving  tliat 
it  is  connected  by  succession  or  coexistence  nritli  some  known  thiug. 

With  respect  to  general  propositions  of  this  class,  that  is,  which  afHrra 
the  hare  fact  of  existence,  they  have  a  pecuHarity  which  renders  the 
logical  treatment  of  tliem  a  very  easy  matter ;  they  are  generalizations 
which  are  sufficiently  proved  by  a  single  instance.  That  ghosts,  or 
unicorns,  or  sea-serpents  exist,  would  be  fully  established  \(  it  could 
be  ascertained  positively  tliat  such  things  had  been  even  once  seen. 
Whatever  bos  once  happened,  is  capable  of  happcniug  again ;  the  only 
question  relates  to  the  conditions  under  which  it  happens. 

So  far,  therefore,  a.s  relates  to  simple  existence,  tlie  luductive  Logic 
has  no  knola  to  untie.  And  we  may  proceed  to  the  remaining  two  of 
tlio  great  clasaes  into  which  facts  have  been  divided ;  KeBomblauce,  and 
Order  in  Space. 

§  2.  Resemblance  and  ila  opposite,  except  in  the  case  in  which  they 
assume  the  names  uf  Equality  aud  Inequality,  are  seldom  regarded  oj 
objects  of  science ;  they  are  supposed  to  be  perceived  by  simple  appre- 
hension ;  by  merely  applying  our  senses  or  directing  our  attention  to 
the  two  objects  at  once,  or  in  immediate  succession.  And  this  simul- 
tanoous  or  virtually  simultaneous  application  of  our  faculties  to  tho  two 
things  which  are  to  be  compared,  does  necessarily  constitute  the  ulti- 
mate appeal,  wherever  such  application  is  practicable.  But  in  most 
cases,  it  is  not  practicable  :  the  objects  cannot  be  brought  so  closely 
together  that  the  feeling  of  their  resemblance  (at  least  a  complete  jcel- 
ing  of  it)  directly  arises  iu  the  mind.  We  can  only  compai*e  each  of  them 
vnth  home  third  object  capable  of  being  transported  6*om  one  to  the  other. 
And  bcwides,  even  when  tho  objects  can  be  brought  into  immediate 
juxtaposition,  their  resemblance  or  differonce  is  but  imperfectly  known 
fo  us  unless  we  have  compared  them  minutelv,  part  by  part.  UuliJ 
Zz 
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tills  \\as  Iteeii  iloim,  ihing»  iu  reality  vciy  dUsiiuilax  often  appeal  .ndia- 
guisbably  alike.  Two  lines  of  very  unotjual  length  will  appear  about 
equal  wlien  lyin^  in  dineruiit  ilircciions;  but  place  them  poi-allcl,  with 
their  fitrlhcr  extrttmiticH  oven,  and  if  you  look  at  the  nearer  exiremitied, 
tJieir  incfjuality  becomes  a  matter  of  direct  perception. 

To  a;>ccrtain  whether,  and  in  what,  two  pbonomeua  resemble  ur  dif 
fcr,  is  nut  always,  tliereforc,  so  ou5y  a  thing  as  it  might  at  first  uppeai'. 
When  tbo  two  cannot  bo  brought  into  juxtaposition,  or  iwt  so  thai  the 
obfiervcr  ia  able  to  compare  their  several  parts  in  detail,  ho  mu»t  em* 
ploy  tbo  indirect  moans  of  reasoning  and  general  propositions.  When 
we  c^annot  bring  two  straight  linos  together,  to  determine  whether  they 
are  equal,  we  do  it  by  the  physical  aid  of  a  foot  rule  applied  finrt  to 
one  and  theu  to  the  other,  and  the  logical  aid  of  the  generaJ  proposition 
or  formula,  "  Things  which  are  equal  to  the  same  thing  are  equal  tu 
one  another."  The  comparison  of  two  things  thruugh  the  intervunlioc 
of  a  third  thing,  when  their  direct  comparison  is  Impueaible,  i^  the  ap- 
propriate Bcientiiic  process  fur  ascertaining  resemblances  an{I  dissimi- 
larities, and  ii  the  sum  total  of  what  Logic  has  to  teach  on  (be  subject. 

An  undue  extension  of  tlicse  views  induced  Locke  to  consider 
reasoning  Itself  as  iioihinfr  but  the  comparison  of  two  ideas  through 
the  medium  of  a  third,  and  knowledge  as  the  porceptiuu  of  tlie  agree- 
ment or  disagreement  of  two  ideas :  doctrines  wliich  the  Ciindillac 
school  blindy  adupted,  without  the  qualitications  and  distinctions  with 
which  they  were  studiously  guarded  by  their  illustrious  author. 
AV'bere,  indeed,  the  agreement  ctr  disagreement  (othen^'ise  called  ro- 
semblance  or  dissimilarity)  of  any  two  things  is  the  very  matter  to  bo 
determined,  as  is  the  caso  particularly  in  the  sciences  ol  quantity  and 
extension,  there  the  process  by  which  a  solution,  if  not  attainable  by 
direct  perception,  must  be  indirectly  sought,  consiats  in  comparing 
these  two  things  through  the  medium  of  u  thiriL  But  this  is  fur  from 
being  true  of  all  inquiries.  The  knowledge  that  bodies  fall  to  tho 
ground  is  not  a  perception  of  agreement  or  disagreement,  but  of  a 
scries  of  rliysical  occurrences,  a  succession  of  sensations.  Locke's  ilefi* 
nitions  or  knowledge  and  of  reasoning  required  to  be  limited  to  our 
knowledge  of,  and  reasoning  about,  Ucicmblanccs.  Nor,  even  when 
thus  restricted,  arc  the  propositions  strictly  correct ;  sijice  the  com- 
jKirison  id  not  made,  as  he  represents,  between  the  ideas  of  the  two 
p}ienomena,  but  between  the  phenoraena  themselves.  This  mistake 
has  been  pointed  out  in  an  earlier  part  of  our  inipiiry,*  and  we  traced 
it  to  on  imperfect  conception  of  what  takes  place  in  malhematica, 
where  very  often  the  comparison  ia  really  maao  between  the  ideas, 
without  any  appeal  to  the  outward  senses ;  only,  however,  Injcause  in 
mathematics  a  comparison  of  the  ideas  is  strictly  equivalent  to  a  com- 
parison of  the  phenomena  themselves.  Where,  as  in  llie  case  of  num- 
bers, lines,  and  figures,  our  idea  of  an  object  is  a  complete  picture  of 
the  object,  so  far  as  respects  the  matter  in  hand  ;  we  can  of  rourse 
team  from  the  j)icture,  whatever  could  be  learnt  from  tho  object  itsell 
by  more  contemplation  of  it  as  it  exists  at  the  particular  instant  when 
the  picture  is  taken.  !*fo  mere  contemplation  of  gunpowder  would 
ever  teach  us  that  a  spark  would  make  it  explode,  nor,  consequently, 
would  the  contemplation  of  the  idea  of  gunpowder  do  so  :  tut  the  roera 
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contemplation  o^  a  tstraigfat  line  shuws  that  it  cannot  inclo±io  u  space , 
accordingly  the  cooLeiDplation  of  tlie  idoa  of  it  will  uhow  tiie  sumo. 
Wlint  lakea  place  in  mattiomaucs  \h  thus  no  argument  that  the  com- 
parison is  between  the  ideas  only.  It  ia  always,  eltlicr  indirectly  ox 
ilircclly,  a  cornpamon  of  t)ie  phenomena. 

In  caAes  in  which  we  cannot  bring  the  pltonomona  to  the  test  of  direct 
inspection  at  all,  or  not  in  a  matter  sufiiciently  precise,  but  must  judge 
of  their  resemblance  by  inference  from  other  resemblances  or  dissim- 
ilarities mors  accesHible  to  observation^  we  of  course  require,  as  in  all 
casos  of  ratiocination,  generalizations  or  formulae  applicable  to  the 
subject.  Wo  must  reason  from  laws  of  nature ;  from  the  uniformities 
which  ore  observable  in  the  fact  of  Ukoncsa  or  unlikcncss* 


§  3.  Of  thcso  laws  or  uniformities,  the  most  comprehensive  are 
those  sup] died  by  mathematics;  the  axioms  relating  to  c<iuality.  ine- 
quality, and  proportionality,  and  the  various  theorems  thereon  founded. 
And  these  are  tbe  only  Laws  of  Resemblance  which  require  to  be,  or 
which  can  be,  treated  apart.  It  is  true  there  are  ininnnerable  othe- 
theorems  which  affiim  resemblances  among  phenomena ;  as  that  the 
angle  of  therodoxion  of  light  iaf^/^tfo/  to  it  sangle  of  incidence  (equality 
being  merely  exact  resemblance  in  magnitude).  Again,  that  the 
heavenly  bodies  describe  equal  areas  in  equal  times;  and  that  their 
periods  of  revolution  are  proportional  (anotfaGr  species  of  regcmblance) 
to  the  Bosquipltcatc  powers  of  their  distances  from  the  centre  of  force. 
These  and  similar  propositions  atHrm  resemblances,  of  tbe  same  nature 
with  those  asserted  in  the  theorems  of  mathematics :  but  the  distinction 
is,  tjiat  the  propositions  of  mathematics  are  true  of  all  i)henomena 
whatever,  or  at  least  without  distinction  of  rtrigin  ;  while  the  truths  in 
question  ore  affirmed  only  of  special  phenomena,  which  originate  in  a 
certain  way;  and  thn  equalities,  proportionalities,  or  other  resemblances, 
which  exist  between  such  phenomena,  must  necessarily  be  eitlier  de- 
rived fiom,  or  identical  with,  the  law  of  ti)eir  origin — llie  law  of  caus- 
ation on  which  iliey  depend.  Tiie  equality  of  the  areas  described  by 
the  planets,  is  derived  irom  the  laws  of  the  enures;  and.  until  its  deri- 
vation was  shown,  it  was  an  emnirlenl  law.  The  equality  of  the  angles 
of  reflexion  and  incidence  in  ulmticai  with  the  law  of  the  cause  ;  fur 
the  cause  \a  the  incidence  of  a  ray  of  light  upon  a  reflecting  surface. 
and  the  equality  in  question  is  the  very  law  according  to  which  that 
cause  produces  its  effects.  This  class,  therefore,  of  the  uniformities 
of  resemblance  between  phenomena,  ia  inseparable,  in  fact  and  in 
thought,  from  the  laws  of  the  production  of  those  phenomena;  and  the 
principles  of  induction  applicable  to  them  are  no  other  than  those 
of  which  we  have  treated  in  the  preceding  chapters  of  this  Book, 

It  is  othcrmso  vritb  the  truths  of  mathematics.  The  lows  of  equality 
and  inequality  between  spaces,  or  between  numbers,  have  no  connexion 
with  laws  of  causation.  That  the  angle  of  reflexion  ia  equal  to  the 
angle  of  incidence  is  a  statement  of  the  mode  of  action  of  a  particular 
cause ;  hut  that  when  two  straight  linos  intersect  each  other  the  oppo- 
site angles  are  equal,  is  true  of  all  sucJi  lines  and  angles,  by  whatever 
cause  produced.  That  the  squares  of  the  periodic  times  of  the  planets 
are  proportional  to  the  cubes  of  their  distances  from  the  sun,  is  an 
ttniformity  derived  fi*om  the  laws  of  the  rauses  which  produce  the 
planetary  motions,  namely,  the  central  and  the  tangential  fcrce;  but 
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that  ihe  Bquare  of  any  number  is  four  times  the  square  of  half  tho 
number,  is  true  independently  of  any  cause.  The  only  laws  of  resem- 
blance, therefore,  which  we  are  called  upon  to  consider  independently 
of  causation  belong  to  tho  prorinco  of  matbematica. 

§  4.  Tho  same  thing  ia  evident  with  respect  to  die  only  remainia^^ 
one  of  our  five  calcgones,  Order  in  Place.  The  order  in  place,  of  the 
effects  of  a  cawte,  is  (like  everytliing  else  belon^ng  to  the  etfccu)  a 
consequence  of  tlio  laws  of  that  cause.  The  order  in  plar:e,  or,  na  ive 
have  termed  it,  the  collocation,  of  the  primo%'al  causes  is  (as  well  as 
their  resemblance)  in  each  instance  an  ultimate  fact,  in  which  no  laws 
or  uniformities  are  traceable.  The  only  remaining  general  propo- 
fiitioDB  reflpcciing  order  in  placo,  and  tho  only  ones  wliiclt  havenotliing 
to  do  with  causation,  are  some  of  tho  truths  of  geometry  ;  laws  through 
which  we  are  able,  from  the  order  in  place  of  certain  points,  lineSf  or 
spaces,  Co  inier  the  order  in  place  of  others  which  are  connected  u-ith 
the  former  in  some  known  mode;  quite  iudepunUeutly  of  the  partic- 
ular nature  of  those  poiula,  lines,  or  spaces,  in  any  other  rc^specl  thau 
position  or  magnitude,  as  well  as  independently  of  the  physical  cause 
From  which  in  any  particular  case  they  happen  to  derive  tlieir  origin. 

It  thus  appears  that  maihcmatica  is  the  only  department  of  science 
into  the  methods  of  which  it  still  remains  to  inquire.  And  there  is  tho 
less  necessity  that  this  inquiry  should  occupy  us  long,  as  we  have  already 
in  the  second  Book,  made  considerable  progreBS  in  it.  We  there  ro*i 
marked,  that  the  directly  inductivo  truths  of  malhematics  are  few  in 
number;  consisting  of  the  axioms,  together  with  certain  propo»itiuns 
concerning  existence,  tacitly  involved  in  most  of  the  so-called  defi- 
nitions. And  we  proved,  at  such  length  as  makes  any  return  to  the 
subject  altogether  superfluouSf  that  these  onginal  premisses,  from 
which  the  remaining  truths  of  the  science  are  deduced,  are,  notwith- 
standing all  appearances  to  the  contraryi  results  of  observation  and  ex- 
perience ;  founded,  in  short,  on  the  e^-idence  of  the  senses.  That 
things  equal  to  the  same  thing  are  equal  to  unotlier,  or  that  two  straight 
lines  which  have  once  intersected  with  one  another  continue  to  diverge, 
are  inductivo  trutlis;  resting  indeed,  like  the  law  of  universal  causation, 
only  upon  induction  per  enumeration^n  tim/4icern  ;  upon  the  fact  that 
they  have  been  perpetually  fotirid  true  and  never  once  false.  But  as 
we  hare  seen  in  a  recent  chapter  that  lliis  evidence,  in  the  case  of  a 
law  so  completely  universal  as  tho  law  of  causation,  amounts  to  the 
fullest  proof  attainable  by  the  human  facullica,  so  is  tJiis  even  more 
evidently  true  of  the  general  propositions  to  which  we  arc  now  ad- 
verting ;  because,  as  a  perception  of  their  truth  in  any  individual  case 
whatever,  requires  only  the  simple  act  of  looking  at  the  objects  in  a 
proper  position,  there  never  could  have  been  in  their  case  (what,  for  a 
long  period,  in  the  case  of  the  law  of  causation,  there  were)  instances 
which  were  apparently,  though  not  really,  exceptions  to  them.  Their 
infallible  truth  was  recognized  from  the  very  dawn  of  speculation  ;  and 
as  their  extreme  famtliarity  made  it  impossible  for  tho  mind  to  cctuccive 
the  objects  under  any  other  law,  tney  were,  and  still  are,  generolly  con- 
sidered as  tniths  recognized  by  their  own  evidence,  or  by  instinct. 

$  5.  There  is  somelhing  which  seems  to  require  explanation,  in  tho 

fact  that  rbo  immense  mulriiude  of  truths  (a  multitude  still  as  far  from 
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beinf^  exhausted  as  over)  comprised  in  the  znathematin&I  sciences,  can 
be  elicited  firom  so  Hmall  a  number  of  elementary  laws.  One  seea  noC, 
at  first,  how  it  is  that  there  can  be  room  Ibr  auch  an  infinite  variety  of 
true  propo.-titionft»  on  subjects  apparently  so  limited. 

To  begin  with  the  science  of  number.  The  elementary  or  ultimate 
iruths  of  this  science  are  the  common  axioms  concerning  equality, 
namely,  "  Thin^  which  are  equal  to  the  same  thing  are  equal  to  one 
another,"  and  *'  £quals  added  to  equals  make  equal  aunui,"  (no  other 
axioms  are  necessary,*)  io(?other  with  the  definitions  of  the  various 
numbers.  Like  other  so-called  defiiiilions,  these  are  compoeed  of  two 
things,  the  explanation  of  a  name  and  tlie  assertion  of  a  fact :  of  which 
the  latter  alone  can  form  a  first  principle  or  premiss  of  a  science.  The 
fact  asserted  in  the  definition  oi^a  number  is  a  physical  fact.  Kach  of 
the  numbers  two,  iliree,  four.  &c.,  denotes  physical  phenomena,  and 
connotes  a  physical  property  of  those  phenomena.  Two,  for  instance, 
denotes  all  paiiB  of  thin^,  and  twelve  all  dozens  of  things,  connoting 
what  makes  them  pairs,  or  dozens ;  and  that  which  makes  them  so  is 
something  physical ;  since  it  cannot  be  denied  that  two  apples  are 
physically  diatinflfuishable  from  three  apples,  two  horses  &om  one  horse, 
and  so  forth  :  that  they  are  a  diflercnt  visible  and  tang-iblc  phenomenon. 
I  am  not  undertakings  to  say  what  the  difference  is ;  it  is  enough  that 
there  is  a  difference  of  wliich  the  senses  can  take  cognizance.  And 
although  an  hundred  and  two  horses  are  not  so  easily  distinguished 
from  an  hundred  and  three,  as  two  horses  are  from  throe — though  in 
most  positions  the  senses  do  not  perceive  any  difference — yet  they  may 
be  so  placed  that  a  difference  will  be  perceptible,  or  else  wo  should 
never  have  distinguished  them,  and  given  them  different  names. 
Weight  is  confessedly  a  physical  property  of  things ;  yet  small  differ- 
ences between  great  weights  are  as  imperceptible  to  the  senses  in  most 
situations,  as  small  differences  between  groat  numbers ;  and  are  only 
put  in  evidence  by  placing  the  two  objects  in  a  peculiar  position, 
namely,  in  the  opposite  scales  of  a  delicate  balance. 

What,  then,  is  that  which  is  connoted  by  a  name  of  number  1  Of 
course  some  property  belonging  to  the  agglomeration  of  things  which 
wo  call  by  the  name  ;  and  that  property  is,  the  characteristic  manner 
in  which  the  agglomeration  is  made  up  of,  and  may  be  separated  into, 
parTii.  Wo  virill  endeavor  to  make  this  more  intelligible  by  a  few 
explanations. 

When  we  call  a  collection  of  ol)je<:t8  two,  three,  or  Jour,  they 
are  not  two,  three,  or  four  in  the  abstract ;  they  are  two,  three,  or 
four  things  of  some  particular  kind ;  pebbles,  horses,  inches,  pounds 
weight.  What  tlio  name  of  number  connotes  is,  the  manner  in 
which  single  objects  of  the  given  kind  must  be  put  together,  in  order 


*  The  aziom,  "  Rqusls  Bobtnirtn]  fram  eaoals  letTti  aqual  dtnerDnces,"  nuy  be  denKm- 
■tr>t«d  frcHB  Utfl  turo  axioms  in  th«  taxt.  if  A  ^  «,  and  B  =b,  A.— B^  *  —  !>.  For  if  not. 
let  A— 11=3 s— 6  + r.  Then,  sinco  B  =6,  •Jding  eqaals  to  equals,  A  =  a-f  c.  But 
A ■=>  «.     Thcnrfbr©  a=a  +  e,  whirh  w  absurd. 

Thii  propotitioo  bsving  been  demonatnted,  we  may,  bf  means  of  it,  riemonfttrate  the 
following:  "If  cqgala  b«  addod  to  unequals,  the  sums  are  uuoqual."  If  A=  a  and  B 
not  =  ft,  A  +  B  tJ  not  equal  a  +  6.  For  aap?Ofm  it  to  Iw  io.  Then,  since  A  =  a  and  A  + 
B  «  a  +  ft.  subtracting  equals  from  equals,  B  —  fr ;  which  la  contrary  to  the  hypothesis. 

So  atrain,  it  may  be  prurml  that  two  Ihini^s.  one  of  whicli  is  equal  and  the  other  aneqoDl 
10  n  third  thing,  are  unequal  to  one  another.  If  A  =:  ■  and  A  not  =3  H,  neither  is  a  =  B- 
For  rappose  it  to  be  eqoai.  Then,  aince  A  =  a  and  a  =  B.  and  since  ihinn  equal  *o  Ihi 
same  thing  are  equal  to  one  another  A  »  B ;  which  is  contrary  lo  the  hypothsaa. 
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to  produce  iliat  particular  a^crregate.  If  the  aggrcgaie  he  of  peb- 
bles, antl  we  can  h  two,  tlte  namo  implies  Uint  to  compcwo  tbo 
aggrecfaio,  one  pebble  must  be  joined  to  one  pebble.  If  we  call  ir 
i/weCf  wc  mean  that  one  and  one  anJ  one  pebble  mudt  be  brought  Ij 
getber  to  produce  it.  or  else  that  one  pebble  muat  bo  joined  to  an 
og^gregato  of  the  kind  called  tma,  already  existing.  The  aggregate 
which  we  call  Jour  has  a  still  greater  nuTal}er  of  characteristic  modoffJ 
of  formation.  One  and  oue  and  one  and  one  pebble  may  be  brought 
together;  or  two  aggregates  of  the  kind  called  ttro  may  be  miited  ;  or 
one  pebble  may  bo  added  to  an  aggregate  of  tbo  kind  called  (Ar«, 
Every  succeeding  number  in  the  ascending  eeries,  may  be  formed  by 
the  junction  of  smaller  numbers  in  a  progressively  greater  variety  of 
wayH.  Even  limiting  the  parts  to  two,  tlie  number  may  bo  formed, 
and  consequently  may  be  di\-i<le(l,  in  a»  many  different  ways  aa  there 
are  numbers  smaller  than  itself;  and,  if  wo  admit  of  threes,  fours,  &c^ 
in  a  Ptill  greater  variety.  Other  modes  of  arriving  at  tJie  same  aggre- 
gate present  tliemaelves,  not  by  tJio  union  of  smallor,  but  by  the  dis- 
memberment of  larger  aggregates.  Tbua.  three  pcbbUs  may  1k>  formed 
by  taking  away  one  pebble  from  an  agcjegate  of  four ;  two  pehbles^  by 
an  equal  division  of  a  similar  aggregate ;  and  so  on. 

Every  arithmetical  proposition ;  every  statement  of  the  result  of  an 
arithmetical  operation  ;  is  a  statement  of  una  of  the  mo<les  of  the 
foiTnation  of  a  given  number.  It  aniiTnB  that  a  certain  njrgTcgatc 
might  have  been  formed  \iy  putting  togetlier  certain  other  aggregates, 
ity  withdrawing  certain  portions  of  some  aggregate;  and  that,  by 
consequence,  wo  might  reproduce  those  aggregates  from  it,  by  revers- 
ing the  process. 

Thus,  when  we  say  that  the  cube  of  12  is  1728.  what  wo  affirm  rs 
this:  That  if,  having  a  sufficient  number  of  pebbles  or  of  any  otlier 
objects,  we  put  them  together  in  tlic  particular  sort  of  parcels  or 
aggregates  called  twelve ;  and  put  logolher  theso  twelves  again  into 
similar  collections;  and,  finally,  make  up  twelve  of  these  largest  par- 
cels; the  aggregate  thus  formed  will  be  such  a  one  as  we  call  1798; 
namely,  that  wiiich  (to  take  tho  most  familiar  of  tt«  modes  of  formation) 
may  be  mrule  by  joining  the  parcel  called  a  thousand  ppblile;*,  tlie  parcel 
called  seven  hunflred  pebbles,  the  parcel  called  twenty  pebbles,  and  the 
parcel  called  eight  pebbles.  The  converse  proposition,  thai  the  cube 
nx)tof  1798  is  12,  asserts  that  this  large  ngaregntcmny  again  be  dcrnm- 
ywsed  into  the  twelve  twelves  of  twelves  of  pebbles  which  it  consistaof. 

The  modes  of  formation  of  any  number  are  innumerable;  but  when 
wo  know  one  mode  nf  formation  of  each,  all  the  rest  may  bo  deter- 
mined deductively.  If  wo  know  that  a  \a  formed  from  h  and  r,  h  from 
d  and  p,  c  from  d  and  f,  and  so  forth,  unlil  wn  bave  include^]  all  the 
numbers  of  any  scale  we  choose  to  seloct,  (taking  care  that  for  each 
number  the  mode  of  formation  is  really  a  distinct  one,  not  bring- 
ing us  round  again  to  the  former  numbers,  but  introducing  a  new 
number.)  we  have  a  set  of  propositions  from  which  we  may  reason 
to  all  the  other  modes  of  ftirmatioii  of  thi»se  numbers  from  one 
another.  Having  established  a  chain  of  inductive  tmths  connecting 
togcthiT  all  the  num)>ers  of  the  scale,  wo  can  ascertain  the  formation 
of  any  one  of  those  numbers  from  any  other  by  merely  travelling 
from  the  one  to  the  other  along  the  chain.  Suppose  that  we  knew 
only  the  following  modesof  formation  :  G  =  4  +  2,  4  —  7  —  3,  7  —  5  -|~  2, 
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5  =  0  —  4.     \V«  could  determine  how  6  may  bo  formed  from  9.     Foi 

6  =  4  +  a  =  7  —  3  4-2  =:6  +  2  — 3-1-2=9  — 4  +  2  —  3  + a.  It  may 
ihorefore  be  formed  by  tnkiii:^  away  4  and  3,  and  addini^  2  and  2,  ll 
we  know  besides  that  2  -f-  2  =r  4,  we  obtain  G  from  9  in  a  eimploi 
mono,  by  merely  taking  away  3. 

It  18  sufficient,  therefore,  to  select  one  of  the  various  modes  of  fnrma- 
lioa  of  each  number,  as  a  moans  of  ascertaining'  nil  the  rest  And 
since  thin^  which  arc  uniform,  and  therefore  simple,  are  moat  eaaily 
received  and  retained  by  the  undcretandinjSf,  there  is  an  obvious  ad- 
vantage in  selecting  a  mode  of  furmcition  which  shall  be  alike  for  all ; 
in  fixing  the  connotation  of  names  of  number  on  one  uniform  principle. 
The  mode  in  whicb  our  existing  numerical  nomcnclaturu  is  contrived 
poaacsaes  this  advantage,  with  the  additional  on«.  tliat  it  happily  con- 
veys to  the  mind  two  of  the  modes  of  formation  of  every  number. 
Kach  number  is  considered  aa  formed  by  the  addition  of  an  unit  to  the 
number  next  below  it  in  magnitude,  and  this  mode  of  formation  is  con- 
veyed by  the  place  which  it  occupies  in  the  series.  And  each  is  also 
considered  as  formed  by  the  addition  of  a  number  of  units  less  than 
tea,  and  a  number  of  aggregates  e:ich  equal  to  O'ie  of  the  ttucceaaive 
powers  of  ten  :  and  this  mode  of  its  lormatitm  is  expressed  by  ite 
spokeu  name,  and  by  ittt  numerical  diameter. 

What  renders  arithmetic  a  deductive  science,  ip  the  fortunate  appli- 
cabilhy  to  it  of  a  taw  so  comprehensive  as  "  The  Hum^  of  oi]uals  are 
equals:"  or  (to  oxpr<^8  the  same  principle  in  less  familiar  hut  more 
characteristic  language).  Whatever  is  made  up  of  parts  is  made  up  ol 
the  parts  of  those  parts.  This  truth,  obvious  to  the  souses  in  all  coses 
which  can  lie  fairly  referred  to  their  decision,  and  eo  general  as  to  bo 
coextensive  with  nature  itself,  being  true  of  all  sorts  of  phenomena  (foi 
all  admit  of  being  uumlH-red),  must  he  coiwidered  on  inductive  truth, 
or  law  of  nature,  of  the  hijjhest  order.  And  every  arithmetical  opera- 
tion is  an  application  of  this  law,  or  of  other  laws  capable  of  boing  de- 
duced from  it.  This  is  our  warrant  for  all  calculations.  We  believe 
that  five  and  two  are  e<]ual  to  seven,  on  the  evidence  of  this  inductive 
law,  combined  witn  the  definitions  of  those  numberf^  We  arrive  at 
that  cumclu-sion  (as  all  knrtw  wlio  remember  how  they  first  learned  it) 
by  axlding  a  single  unit  at  a  time  :  5  -j-  I  =  6,  therefore  5  -f-  1  -f-  1  =  6 
+  I  =:;  7  :  and  again  8  =  1-1-1,  therefore  6-f2  =  5  +  H-l  =  7. 

§  6.  Innumerable  as  arc  tlie  true  propositions  which  can  be  formed 
concerning  particular  numbers,  no  adequate  conception  could  bo  gained, 
from  these  alone,  of  the  extent  of  the  truths  composing  tho  science  of 
number.  Such  propositions  a3  we  have  spoken  of  are  tho  least  gen- 
eral of  all  numerical  truths.  It  is  true  that  even  these  are  coextensive 
with  all  nature :  tlie  properties  of  tho  number  four  are  li'ue  of  all  ob* 
jocts  [hat  arc  divisible  into  ibur  equal  pans,  and  all  objects  are  either 
actually  or  ideally  so  divisible.  But  tho  prop(»sitions  which  compose 
the  science  of  algebra  are  true,  not  of  a  particular  number,  but  of  all 
numbers ;  not  of  all  things  under  tho  condition  of  being  divided  in 
a  particular  way,  but  of  all  things  under  tho  condition  of  being  divided 
in  a«//  way — of  being  designated  by  a  number  at  all. 

Since  it  is  impossible  for  different  numbers  to  have  any  of  their 
mode's  of  formation  completely  in  rommon,  it  looks  like  a  paradox  to 
•ay,  that  all  propositions  whicli  can  be  made  concerning  numbers  '•el^l'! 
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to  their  modes  of  ibmiation  from  other  oumbeis,  and  yet  t)mt  them 
arc  proposidotiA  which  are  true  ol*  all  numberH.  But  this  very  pai-ndox 
leads  to  the  real  principle  of  generalizalioo  concerning  the  properdesJ 
of  numbers.  Two  difmrunt  numborB  cannot  be  formed  in  the  flnma 
manner  frnm  the  name  numbers  ;  but  they  may  be  formed  in  the  same 
maimer  from  different  numbers ;  as  nine  is  formed  from  three  by  mul* 
tiplying  it  into  itself,  and  sixteen  is  formed  from  four  by  tlie  enmts 
process.  Thus  there  arises  a  classification  of  modes  of  formation,  or, 
in  the  Language  commonly  used  by  mathematicians,  a  classitication  of 
Fimctions.  Any  number,  considered  aa  formed  from  any  oliier  num- 
ber, ia  called  a  mnction  of  it;  and  there  are  as  many  kinds  of  functions 
as  there  are  modes  of  furtuation.  The  simple  iunctions  are  by  no 
means  numerous,  most  functionfl  being  formod  by  the  combination  of 
several  of  the  operations  which  form  simple  functions,  or  by  successive 
repetitions  of  some  one  of  those  operations.  The  simple  functions  i 
any  number  x  are  all  reducible  to  the  following  forms:  x  -{-  a,  x  —  a, 

ax,  —,  sf,  ., — ,  log.  X  (to  the  base  a),  and  the  same  expressions 

\-aried  by  putting  a:  for  a  and  a  for  x,  wherever  that  substitution  would 
alter  the  value :  to  which  perhaps  we  ought  to  add  (with  M.  Comte) 
sin  X,  and  arc  (sin  =  a*).  All  other  functions  of  x  are  formed  by 
puttinj»^  some  one  or  more  of  the  simple  functions  in  the  place  of  x 
or  a,  and  subjecting  them  to  the  same  elementary  operations. 

In  order  to  carry  on  general  reasonings  on  the  subject  of  Functions, 
we  require  a  numenclaturo  enabling  us  to  express  any  two  numbers 
by  names  which,  without  specifying  what  particular  numbers  they  arc, 
snail  show  what  function  each  is  of  the  other;  or,  in  other  words,  shall 
put  in  evidence  tlieir  mode  of  formation  from  one  another.  The  sys- 
tem of  general  language  called  algebraical  notation  does  this.  TTie 
expressions  a  and  fl'+3  a  denote,  the  one  any  number,  the  other  the 
number  formed  from  it  in  a  particular  manner.  The  expressiona 
a,  b,  n,  and  (a  +  i)",  denote  any  three  numbers,  and  a  fourth  which  is 
formed  from  them  in  a  certain  mode. 

The  following  may  be  etated  aa  the  general  problem  of  the  alge- 
braical calculus :  F  being  a  certain  function  of  a  given  number,  to  find 
what  function  F  will  Iw  of  any  function  of  that  number.  For  example, 
a  biuoroial  a  +  £  is  a  function  of  its  two  parts  a  and  i,  end  the  parts 
are,  in  their  turn,  functions  of  a-\-  b:  now  {a  -f  A)"  is  a  certain  function 
of  the  binomial ;  what  function  will  this  be  of  a  and  b,  and  the  two 
parts?     The  answer  to  this  question  is  the  binomial  theorem.     The 

formula  («  +  i)"  =  «"  +  --  ar~*b  ^ — '——  o"~'i'H-.  &c.,  shows  in  what 

manner  the  number  which  Is  frtrmcd  by  mulfiplying  a-\-b  into  itself 
n  times,  might  be  formed  without  that  pn)ce.i»,  directly  from  a,  h,  and  n. 
And  of  iliis  nature  are  all  the  theorems  of  the  science  of  number. 
They  assert  the  identity  of  the  result  of  diflerent  modes  of  formation. 
They  ofKrm  that  some  mode  of  formation  from  x,  and  some  mode  of 
fbnnatii>u  from  a  certain  fuuclion  of  x,  produce  the  same  number. 

Besides  these  gennml  theorems  or  formulae,  what  remains  in  the 
aleebraical  calculus  is  the  resolution  of  equations.  But  the  resolution 
of^an  equation  is  also  a  llieorem.  If  the  equation  be  x*  -f-  flJ^  =  ^i  th© 
resolution  of  this  equation,  viz.,  x^  ^\a^  *^  ^a*  +  i,  isa  genera] 
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proposition,  ivbicb  may  bo  regarded  aa  an  answer  to  the  question,  If  h 
IB  a  certain  function  of  x  and  a  (namely  x'  +  ax),  what  function  ia 
z  of  &  and  a?  The  resolution  of  equations  is,  therefore,  a  mere 
variety  of  the  goneral  problem  as  above  stated.  The  problem  ia — 
Given  a  function^  what  function  is  it  of  some  other  function  1  And,  in 
the  resolution  of  an  cqnation,  the  quoetion  is,  to  find  what  function  of 
ono  of  its  own  functions  the  number  itself  ia, 

Such  aa  abovo  described,  is  the  aim  and  end  of  the  calculus.  As 
for  its  processes,  every  one  knows  that  they  arc  simply  deductive.  In 
demonstrating  an  algebraical  tlicorera,  or  in  resolving  an  equation, 
we  travel  from  the  datum  to  the  qu<EJtitum  by  pure  ratiocination ;  in 
which  the  only.proraisaes  introduced,  besides  the  original  hypotheses, 
are  the  fundamental  axioms  already  mentioned — that  things  equal  to 
the  same  thing  are  equal  to  one  aiiotlier,  and  that  the  suras  or  equal 
things  are  equal.  At  each  stop  in  the  demoitstration  or  in  the  calcu- 
lation we  apply  one  or  other  of  these  truths,  or  truths  deduced  from 
them,  as,  that  the  differences,  products,  Sec,  of  equal  numbers  are 
equal 

It  would  be  inconsistent  with  the  acale  of  this  work,  and  not  neces- 
Bary  to  its  design,  to  carry  tlie  analyttis  of  the  tnitlis  and  processes  of 
algebra  any  further ;  which  is  moreover  the  less  needful,  as  the  task 
has  been  recently  and  llioroui^hly  performed  by  other  writers.  Profea- 
sor  Pcacdck's  Algebra,  and  Mr.  WhewelVs  Doctrine  of  Li mitit,  should 
be  studied  by  every  one  who  desires  to  comprehend  the  evidence  of 
mathematical  trutlis,  and  the  meaning  of  the  obscurer  processes  of  the 
calculus;  whUe,  oven  aflor  mastering  these  treatises,  the  student  will 
have  much  to  learn  on  the  subject  from  M.  Comte,  of  whose  admirable 
work  one  of  the  most  admirable  portions  Ih  tliat  in  which  he  may 
truly  bo  said  to  have  created  the  philosophy  of  the  higher  mathe- 
matics.* 

$  7.  If  the  extreme  generality  and  remoteness,  not  so  much  from 

Bonso  as  from  the  %'isual  and  tactual  imagination,  of  the  laws  of  number, 
render  it  a  somewhat  diificult  effort  of  abstraction  to  conceive  those 
law  aa  being  in  reality  physical  truths  obtained  by  observation ;  the 
same  diflicultj-  docs  not  exist  with  regard  to  the  laws  of  extension. 
The  facts  of  which  thoae  laws  are  expressions,  aro  of  a  kind  peculiarly 
accessible  to  the  sense,  and  suggesting  eminently  distinct  images  to  the 
fancy.  That  geometry  is  a  strictly  physical  science  would  doubtless 
have  been  recognized  in  all  ages,  baa  it  not  been  for  the  illusions  pro- 
duced  by  two  causes.  One  of  these  is  the  characteristic  property, 
already  noticed,  of  the  facta  of  geometry,  that  they  may  be  collect^] 
from  our  ideas  or  mental  pictures  of  objects  as  effectually  as  from  the 
objects  ihemselvea.  The  other  is,  the  demonstrative  character  of 
geometrical  truths ;  which  was  at  one  time  supposed  to  constituto  a 
radical  distinction  between  them  and  physical  truths,  the  latter,  aa 
restiiig  on  merely  probable  evidence,  bomg  deemed  essentially  uncer- 

^^P  *  In  the  concluding  paffCff  of  his  Covm  At  PhUnophk  PoaJit,  of  which  the  find  vnlonic 

^^^  haa  bin  recpntly  appcarM,  M.  Comle  nnnounccs  the  intcnUon  of  hproaftcr  prodacing  » 

t  special  ami  syitemalic  work  oa  the  PhtJot^ophy  of  Mathcmodcs.     AH  coinpeicnt  mdges 

^^^  who  are  Bcqaainled  witb  wliat  M.  Comte  has  alresiiy  nccomplinhcd  in  that  (rront  nrpnrt- 

^^L  moat  of  the  philosophy  of  ibe  sciences,  will  took  wuh  the  Digbe«t  expectatiou  to  ihii 
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tain  anil  unprecifte.  The  advance  of  knowledge  has,  however,  made 
it  manifest  tliat  physical  science,  in  ita  better  understood  branches,  is 
quite  as  demonstrative  as  georaelry :  the  task  of  deducing  its  detaiilfl 
from  a  few  coraparativoly  simple  principles  being  found  to  be  anytbiog 
but  the  impossibility  it  waa  once  supposed  to  be;  and  tlie  notion  of 
the  superior  certainty  of  geometry  being  an  illusion  arimng  from  the 
ancient  prejudice  which  in  that  science  mistakea  the  idea]  data  &om 
which  we  reason,  for  a  peculiar  class  of  realities  while  the  corrcspnn«i- 
ing  ideal  data  of  any  deductive  physical  science  arc  recognized  aa 
what  they  really  are,  mere  hypotheaes. 

Kvery  theorem  in  geometi^  is  a  law  of  cxtemal  nature,  and  might 
have  been  ascertained  by  generalizing  from  observation  and  experi- 
ment, which  in  this  case  resolve  themselves  into  cnrnpari^on  and 
measurement.  But  it  was  found  practicable,  and  being  practicable, 
was  desirable,  to  deduce  these  truths  by  ratiocinntion  from  a  small 
number  of  general  laws  of  nature,  the  certainty  and  nriivcrsaliiy  of 
which  was  obvious  to  the  most  careless  observer,  and  which  compose 
the  first  principles  and  ultimate  ])remis8e8  of  tlie  science.  Among 
these  general  laws  must  be  included  the  same  two  whJdi  wc  have 
noticed  as  ultimate  principles  of  llie  Science  of  Number  also,  and 
which  are  applicable  to  every  description  of  quantity:  viz.,  the  sumSj 
of  equals  are  equal,  and  things  which  are  ccjual  to  the  same  thing  arflJ 
equal  to  one  another ;  the  latter  of  which  may  be  expressed  in  a  manner  ' 
more  suggestive  of  the  inexhaustible  multitude  of  its  consequences  by 
the  following  terms :  Whatever  is  equal  to  any  one  of  a  number  of 
equal  magnitudes,  is  equal  to  any  other  of  them.  To  these  two  must 
be  added,  in  geometry,  a  third  law  of  equality,  namely,  that  lines, 
surfaces,  or  solid  spaces,  which  can  be  so  applied  to  one  another  as  to 
coincide,  are  equal.  Some  writers  have  asserted  that  this  law  of  nature 
is  a  mere  verbal  definition :  that  the  expression  "equal  magnitudes" 
mean*  nothing  but  magnitudes  which  can  be  so  applied  to  one  another 
as  to  coincide.  But  in  this  opinion  I  cannot  agree.  The  equality  of 
two  geometrical  magnitudes  cannot  differ  fundamentally  in  its  nature 
from  the  equality  of  two  weights,  t^vo  degrees  of  heat,  or  tivo  portions 
of  duration,  to  none  of  which  would  this  pretended  definition  of  equal* 
ty  bo  suitable.  None  of  these  tilings  can  be  so  applied  to  one  another 
as  to  coincide,  yet  we  perfectly  understand  what  we  mean  when  we 
call  them  equal.  Things  are  equal  in  ma^itude,  as  things  are  equal 
in  weight,  when  they  are  felt  to  l>e  exactly  similar  in  respect  of  the 
attribute  in  which  wo  compare  them :  and  the  application  of  the  ob- 
jects to  each  other  in  tlie  one  case,  like  the  balancing  thom  with  a  pair 
of  scales  in  tlie  other,  is  but  a  mode  of  bringing  them  into  a  position 
in  which  our  senses  can  recognize  deficiencies  of  exact  resemblance 
that  would  otherwise  escape  our  notice. 

Along  with  these  three  general  principles  or  axioms,  the  romaindet 
of  the  premisses  of  geometry  consist  of  the  so-called  definitions,  that  is 
to  say,  propositions  asserting  the  real  existence  of  the  various  oliject* 
therein  designated,  together  with  some  one  property  oi  each.  In  some 
cases  more  than  one  property  is  commonly  assumed,  but  in  no  case  is 
more  than  one  necessary.  It  is  assumed  that  there  arc  such  things  in 
nature  as  straight  lines,  and  that  any  two  of  them  setting  out  from  the 
same  pf^int,  diverge  moro  and  more  without  limit.  Tltia  assumption, 
(wliich  includes  and  goes  beyond  Kuclid's  axiom  that  two  straighl 
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lines  cannot  inclose  a  space,)  is  b&  indispensable  in  geometry,  and  as 
evident,  resting  upon  aa  simple,  fkmiliar,  and  tinivontiLl  obaer^'ation,  as 
any  oftbo  other  axionus.  It  ut  also  assumed  tliat  straight  lines  diverge 
£rom  one  ttnallier  in  different  degrees;  in  other  words,  that  there  are 
such  thinjG^s  as  angles,  and  that  ihey  are  capable  ot'  being  equal  or  un- 
equal It  is  assumed  that  there  is  such  a  ihing^  us  a  circle,  and  that  all 
its  radii  are  equal;  such  things  as  ellipsns,  and  tliat  the  sums  of  the 
focal  distances  are  equal  for  every  point  in  an  ellipse ;  such  things  as 
parallel  lines,  and  that  those  lines  are  everywhere  equally  distant.* 

$  8.  [t  is  a  matter  of  somethinis;  more  than  curiosity  to  consider  to 
what  peculiarity  of  the  physical  truths  which  are  the  subject  of  geom- 
etry, it  is  owing  that  they  can  ail  bo  deduced  from  so  small  a  number  of 
original  premisses:  why  it  is  that  we  can  set  out  from  only  one  cliarac 
Icnstic  property  of  each  kind  of  phenomenon,  and  vfilh  that  and  two 
or  three  general  truths  relating  to  equality,  can  travel  from  mark  to 
mark  until  we  obtain  a  vast  body  of  derivative  truths,  to  all  appear- 
ance extremely  unlike  those  elementary  ones. 

The  explanation  of  this  remarkable  tact  seems  to  lie  in  die  following 
circumstances.  In  the  6rat  place,  all  questions  of  position  and  figure 
may  be  resolved  into  questions  of  magnitude.  The  uosilioa  and  figure 
of  any  object  is  determined,  by  determining  the  position  of  a  suflicient 
number  of  points  in  it;  and  the  {Knsition  of  any  point  may  be  deter- 
mined by  the  magnitude  of  three  rectangular  coordinates,  tliat  is.  of 
tlie  perpendicuIarK  d^aw^l  from  the  point  to  ilirce  axes  at  right  angles 
to  one  another,  arbitrarily  selected.  By  thiB  transformation  of  all  ques- 
tions of  quality  into  questions  only  of  quantity,  geometry  is  reduced  to 
the  single  problem  of  the  measurement  of  magnitudes,  that  is,  the 
aeceitainment  of  the  equalities  which  cxi^t  bet^'een  them.  Now  when 
we  consider  that  by  one  of  llio  general  axioms,  any  equality,  when 
Oiwortained,  is  proof  of  as  many  other  equalities  as  there  are  other 
tilings  equal  to  eitlier  of  the  t%vo  equals;  and  that  by  another  of  those 
axtitms,  any  ascertained  equality  is  proof  of  the  equality  of  as  many 
pairs  of  magnitudes  as  can  be  formed  by  the  numerous  operations  which 
resolve  tliemselves  into  the  addition  of  the  eqiiaU  to  themselves  or  to 
other  equals:  we  cease  to  wonder  that  in  proportion  as  a  science  is 
conversant  about  equality,  it  should  afford  a  more  copious  supply  of 
marks ;  and  that  the  sciences  of  number  and  extension,  which  arc  con- 
versant with  little  else  than  equality,  should  be  the  must  deductive  of 
all  the  sciences. 

•  Geomctera  hoT*  iwvially  prRfertwl  lo  dofini!  pirsllfll  linen  hy  the  proptaty  of  being  tb 
the  Mine  plane  and  nf>vor  meeting.  1'hiit,  however,  haji  rendered  it  necesiaiy  for  thotn  to 
aasutne,  m  in  idUilioual  axiom,  aume  Olbcr  property  of  panllel  lines  ;  and  the  unaatiafac- 
tory  manner  in  whicb  propertiB«  for  that  ^itirposc  hare  been  selected  by  Euclid  and  others 
hns  always  b«n  deemed  the  opprobrium  of  elementary  geometnF.  Efen  as  s  rerbal  detini- 
^m  liun.  equi-UUtance  »  a  fltter  property  to  chanftrnKO  pamlleb  by,  since  it  is  the  aUributn 

^^B  really  involTed  in  the  sigiu&rjition  of  the  name.     If  to  b^  in  the  same  plane  and  ncvt^r  to 

^^f  meet  wore  all  that  is  meant  by  being  pafallcl,  we  thoiilJ  feel  no  incong^ruity  in  speaking  of 

P  a  curve  ts  parallel  to  its  asymptote.    The  meaning  of  nsnllpl  lincit  i»,  lines  which  pursue 

I  exactly  the  aama  direction,  and  which,  iherclore,  neilb'T  approach  nearer  nor  go  furlhei 

I  from  one  another;  a  conception  ttisitested  at  once  by  the  contemplation  of  nature.     Thai 

I  lUf-  lutes  will  never  tnei;t  ia  uf  course  implied  in  the  more  comprenrnBive  proposition  that 

I  Ihey  arv  everywhere  equally  dtsUnt.     And  that  any  straiKht  tmes  which  me  in  the  Kaine 

I  Pla 

I  ma 

^^  the 


plane  and  not  e^iiuniiatsnt  wiii  certainly  meet,  may  be  deaiot»tratcd  in  the  most  ngti 
manner  from  the  fundamental  property  of  nratsht  tines  astiumed  in  the  test,  viz.  that  ti 
then  ant  out  frotn  the  same  point  ihey  diverga  more  and  more  without  Limit. 
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There  ate,  moreover,  t\vo  or  three  of  ihe  priiicipal  lawa  of  space  or 
oxtcasion  which  are  unusually  fitted  for  rendcnng  one  ptK^ition  or 
magnitude  a  mark  of  anotlier,  and  thereby  contributiug-  to  render  the 
science  largely  deductive.  First;  the  magnitudes  of  inclosed  spaces, 
whether  superBcial  or  soUd,  are  completely  determined  by  the  magni- 
tudoe  of  the  line*  and  angles  fvhich  bound  them.  Secondly,  the  length 
of  any  line,  whether  straight  or  curve,  is  measdred  (certain  other  things 
being  given,)  by  the  angle  which  it  subtends,  and  vice  rersH,  Lastly, 
tho  angle  which  any  two  straight  lines  make  with  cacli  other  at  an  inac- 
cesfiibie  point,  is  measured  by  the  angles  they  severally  make  with  any 
third  line  we  choose  to  M^lect.  By  means  of  these  general  laws,  the 
moasurcment  of  all  lines,  angles,  and  spaces  whatsoever  might  be 
accomplished  (to  borrow  an  observation  from  ^L  Corote),  by  meuauring 
a  single  straightline  and  a  sufficient  number  of  angles ;  which  is.  indeed, 
the  plan  actually  pursued  in  the  trigonometrical  survey  of  a  country ; 
and  fortunate  it  is  ibat  tliis  is  practicable,  tho  exact  ineasuremcnt  of 
straight  lijies  being  difficult,  but  that  of  angles  very  easy.  Three  stacb 
generalizations  as  the  foregoing  afford  such  facilities  for  the  indirect 
measurement  of  magnitudes,  (by  supplying  us  with  known  Uncs  or 
angles  which  are  marks  of  the  magnitude  of  miknown  ones,  and  thereby 
of  tho  spaces  which  they  inclose)  that  it  is  eaaily  conceivable  how  from 
a  few  data  we  can  go  on  to  ascertain  the  magnitude  of  an  indefinite 
multitude  of  lines,  angles,  and  spaces,  which  we  could  not  easily,  or 
could  not  at  all,  measure  by  any  more  direct  process. 

§  9.  Such  are  tho  few  remarks  which  it  seemed  necessary  to  moke 
in  this  place,  respecting  the  laws  of  nature  which  are  the  peculiar  sub- 
ject of  the  aciencos  of  number  and  extension.  The  immense  part  which 
thoee  laws  lako  in  giving  a  deductive  character  to  the  other  depart- 
mentfl  of  physical  science,  is  well  known;  and  is  not  siiqirising,  when 
wo  consider  that  all  causes  operate  according  to  mathematical  laws. 
Tl)c  effect  is  always  dependent  upon,  or,  in  mathematical  language,  ia 
ft  function  of,  the  quantity  of  the  agent ;  and  generally  of  ita  position 
also.  We  cannot,  therefore,  reason  respecting  causation,  without  intro- 
ducing considerations  of  quantity  and  extension  at  every  step ;  and  if 
tho  nature  of  thn  phGuoraona  admits  of  our  obtaining  nnnierical  data  of 
Bufliciont  accurncy,  the  laws  of  quantity  become  tho  grand  instruments 
for  calculating  forward  to  on  effect,  or  backward  to  a  cause.  Tluit  in 
all  other  sciences,  as  well  as  in  geometry,  questions  of  quality  are 
scarcely  ever  inde{>endent  of  questions  of  quantity,  may  bo  soen  from 
ihe  most  familiar  phenomena.  Evt-n  when  several  colors  are  mixed  on 
a  painter's  pallet,  the  comparative  quojicity  of  each  entirely  deter 
minoA  tho  color  of  the  mixture. 

With  this  mere  suggestion  of  the  general  causes  wluch  render  math- 
ematical principles  and  proceasea  so  predominant  in  those  deductive 
sciences  which  aBurd  nrpcise  numerical  data,  I  miLst,  on  tho  present 
occo^on,  content  myself;  referring  the  reader  who  desires  a  thorough 
acquaintonco  witli  this  great  subject,  to  tho  first  two  volumea  of  M. 
Comte's  systematic  work. 

In  the  same  work,  and  more  particularly  in  llie  third  volume,  arc 
also  fiilly  discussed  the  necessary-  limits  of  tho  applicability  of  mallio- 
matical  principles  to  tho  improvement  of  other  aciencos.  Such  prin- 
ciples are  manifestly  inapplicable,  where  ilie  causes  on  which  any  claas 
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of  phenomena  depend  are  so  imperfectly  accewiblo  to  our  observation, 
that  we  cannot  ascertain,  by  a  proper  Induction,  their  numerical  laws ; 
or  where  the  causes  are  so  numerous,  and  imerraixed  in  bo  complex  a 
manner  with  one  another,  that  even  supposing:  their  lawB  kno^vii,  the 
computation  ot'  the  aggre^te  effect  transcends  tlie  powers  of  the  cal- 
culus as  il  is,  or  as  it  is  ever  likely  to  be;  or  lastly,  where  the  causes 
themselves  ore  in  a  state  of  perpetual  fluctuation,  tm  in  physiology, 
and  still  more,  if  possible,  in  the  social  science.  As  M.  Comte*  well 
observes,  the  mathematical  solutions  of  physical  questions  become 
projrressively  more  difficult  and  more  imperfect,  in  proportion  as  the 
questions  divest  them»elvf?9  of  their  abstract  and  hypothetical  character, 
and  Approach  nearer  to  the  dej^ree  of  complication  actually  existing  in 
nature  J  insomuch  that  beyond  the  limits  of  luttmnomical  phenomena, 
and  of  those  most  nearly  analo^us  lothnm,  mnthematical  accuracy  is 
pcnorally  obtained  "at  the  expense  of  the  reality  of  the  inquiry  :" 
while,  even  in  astronomical  questions,  "  notAvithstanding  the  admiroble 
simplicity  of  their  mathematical  elements,  our  feeble  intelligence 
becomes  incapable  of  follo%ving  out  cfloclunlly  the  logical  combinations 
of  the  laws  on  which  the  phenomena  ore  dependent,  as  soon  as  we 
alterant  to  take  into  simultaneous  consideration  more  than  two  or  throe 
essential  influences."  Of  this,  the  problem  of  the  Three  Bodies  has 
already  been  cited  by  us,  more  than  once,  as  a  remarkable  instance; 
the  complete  solution  of  so  comparatively  simple  a  question  having 
vainly  tried  the  skill  of  the  most  profound  mathematicians.  We  may 
conceive,  then,  how  chimerical  would  bo  the  hope  that  mathcmntical 

Srinciples  could  ever  be  ndvantajjeously  applied  to  phenomena  dcpen- 
cnt  upon  the  mutual  action  of  the  innumerable  minute  particles  of 
bodies,  as  those  of  chemistry,  and  still  more,  of  physiologj-  ;  and  for 
ffimilar  reasons  those  principles  must  be  for  ever  inapplicable  to  the 
still  more  complex  inquiries,  the  subjects  of  which  are  phenomena  of 
society  and  government. 

The  value  of  mathematictLl  instruction  m  a  preparation  for  those 
more  difficult  investigations,  consists  in  tho  applicability  not  of  its 
doctrines,  but  of  its  mothi>d.  Maihcmtitics  will  ever  remain  the  most 
perfect  type  of  the  Deductive  Method  in  general ;  and  the  applications 
of  mathematics  to  the  simpler  branches  of  physics,  furnish  the  only 
school  in  which  philosophers  can  effectually  lenm  the  most  difficult  and 
important  portion  of  their  art,  the  employment  of  the  laws  of  simpler 
phenomena  for  explaining  and  predicting  those  of  the  more  complex. 
These  grounds  are  quite  sufficient  for  deeming  mathematical  training 
an  indispensable  hasut  of  real  BcienliHc  education,  and  regarding,  with 
Plato,  one  who  is  dytw/icrpf/roc,  as  wanting  in  one  of  tho  most  essential 
qualifications  for  the  successful  cultivation  of  the  higher  branches  uf 
philosophy. 

■  Cws  it  PhitMOfiut  Potitiw,  iii..  4I4-41& 
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CHAPTER  XXV. 

or  THE  GROUNDS  OF  DI8IEL1EF. 

§  L  The  method  of  arriving  at  general  tnithsi  or  general  propo* 
eitions  fit  to  be  beUcvo<i>  and  the  nature  of  the  evidence  on  which  the/ 
are  grounded,  have  been  dtAcussed,  aa  far  as  space  end  tlio  wnier*a 
faculties  permitted,  in  the  twcnty-fuur  preceding  chapters.  But  the 
result  of  the  examination  of  evidence  is  not  always  belief,  nor  e^cn 
suspension,  of  judgment;  it  is  somotinies  disbuiieC  The  philotiophyp 
therefore,  of  induction  and  experimental  imiuiry  is  incomplete,  unleas 
the  grounds  not  only  of  bo1icf7  but  of  disbelief,  ore  treatca  of;  and.  to 
tbia  topic  we  Bholl  devote  one,  and  the  final  chapter. 

By  disbelief  is  not  hero  to  be  understood  the  mere  abaence  of  belie£ 
The  ground  for  abst^nlng  &om  belief  is  eimply  the  absence  or  in- 
sufficiency of  proof;  and  in  conaidering  what  is  sufBcient  evidence  to 
Buppoit  any  given  conclusion,  we  have  already,  by  implication,  con- 
riaered  what  evidence  is  not  sufficient  for  the  same  purpose.  By  dis- 
belief is  here  meant,  not  the  state  of  mind  in  wliich  we  are  ignorant^ 
and  form  no  opinion  upon  a  subject,  but  that  in  which  wo  are  ^ly 
persuaded  that  some  opinion  is  not  true ;  insomuch  that  if  evidence, 
even  of  great  strength,  (whether  grounded  on  the  tej^timony  of  others 
or  on  our  own  apparent  jierceptions.)  were  produced  in  favor  of  the 
opinion,  we  should  believe  that  the  witnesses  epuko  fiilsely,  ur  that 
tliey,  or  ourselves  if  wo  were  the  direct  percipients,  were  mistaken. 

That  tliere  are  such  cases,  no  one  is  likely  to  dispute.  Assertions 
for  which  tliere  is  abundant  positive  evidence  arc  oflen  disbelieved,  on 
account  of  what  is  called  their  improbability,  or  impossibility.  And 
the  question  for  consideration  is,  what,  in  the  present  case,  these  words 
mean,  and  how  far  and  under  what  circumstances  the  properties  which 
they  express  are  sutficient  givundji  for  disheliefl 

§  2.  It  is  to  be  remarked  in  the  first  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion  which  is  nevertheless  rejected  on 
the  score  of  impossibility  or  imprnbubility,  is  never  such  as  amounts  to 
full  proof.  It  is  always  grounded  upon  some  apjiroximate  generalixa- 
lion.  The  fact  may  have  been  asserted  by  a  hundred  witnesses;  but 
there  are  many  exceptions  to  the  universality  of  the  generalization 
that  what  a  hundred  witnesses  affirm  is  Iruc.  AVo  may  seem  to  our- 
selves to  have  actually  seen  the  fact :  but,  that  we  really  see  what  wc 
think  we  see,  is  by  no  means  an  universal  truth;  our  organs  may  have 
been  in  a  morbid  state,  or  we  may  have  inferred  nomelhiiig,  and 
imagined  tliat  wc  perceived  it.  The  evidence,  then,  in  the  afSmialivc, 
being  never  more  than  an  approximate  generalization,  all  will  depend 
upon  what  the  evidence  in  the  negative  is.  If  that  also  rests  upon  an 
approximate  generalization,  it  is  a  case  for  comparison  of  probabilities. 
If  tlie  approximate  generalizations  leading  to  the  afiirmativo  are,  when 
added  together,  lesw  strong,  or  in  other  words,  further  removed  from 
universality,  than  the  approximate  generalizations  which  support  the 
negative  side  of  the  question,  the  proposition  is  *aid  to  be  improbable, 
aud  is  to  be  disbelieved,  pro%-isionany.     If,  however,  an  alleged  fad 
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lie  \n  contradiction,  not  to  any  number  of  approximate  generalizations, 
out  to  a  completed  generalization  grounded  upon  a  rigoroiu  induction, 
it  is  said  to  be  impossible,  and  m  to  bo  disbolieved  tulolly. 

Tliis  laHt  principle,  simple  and  evident  aa  it  appears,  in  the  diH:tnne 
which,  ou  the  occasion  of  an  attempt  to  apply  it  to  tlic  question  of  the 
credibility  of  miracles,  excited  so  violent  a  coutroveniy.  Hume^s  cele* 
bratcd  priucipla,  that  nothing  is  credible  which  ia  contradictory  to  ex- 
perience, or  ul  variance  with  lawa  of  nature,  iti  merely  ihid  very  plain 
and  harmless  proposition,  tliut  whatever  is  contradictory  to  a  complete 
induction  is  incredible.  That  such  a  maxim  u»  thi»  »hould  either  be 
accounted  a  darmerou-H  heresy,  or  mistaken  for  a  grent  and  reauidiie 
trutlt.  speaks  ill  lor  tlie  elate  of  philosophical  Hpeculaiion  ou  such  sub- 
jccw. 

But  does  not  (it  may  be  ajikod)  the  very  statement  of  the  propo^^itiuii 
imply  a  contradiction  1  An  alleged  fact,  according  to  this  theory,  is 
not  to  be  believed  if  it  contradict  a  complete  induction.  Bui  it  is 
esaential  to  the  corapleteuess  of  an  iuduclion  that  it  sliali  not  ctintra- 
diet  any  known  fact.  Is  it  not  then  h  pe/Uio  principii  to  aay,  that  the 
iact  ought  to  be  disbelieved  bccaudo  the  induction  opposed  to  it  i^  com* 
pletc  )  tlow  con  we  have  a  right  to  declare  the  induction  complete, 
while  facts,  supported  by  credible  evidence,  pre&ent  themselves  in  op- 
position to  it  ] 

I  answer,  we  have  that  right  whenever  the  scientilic  canons  of  in- 
duction  give  it  to  us ;  that  is,  whenever  the  induction  can  be  complete. 
We  have  it,  for  example,  in  a  case  of  causation,  in  which  there  has 
been  an  cxperitnetUum  cruci*.  If  an  antecedent  A,  superadded  to  a 
set  of  antecodonls  in  all  other  respects  unaltered,  is  followed  by  an 
eflecl  B  which  did  nut  exist  before,  A  is,  in  tliat  instance  at  least, 
the  cause  of  B,  or  a  necessary  port  of  that  cause  ;  and  if  A  be  tried 
again  witli  many  totally  different  sets  of  anlecedentj^  and  B  still  fol- 
lows, then  it  is  the  wliole  cause.  If  these  obsen*alions  or  ex|jerinients 
have  been  repeated  so  ofion,  and  by  so  many  persons,  as  to  exclude 
all  ftuppoftition  of  error  in  the  observer,  a  law  of  nature  is  establisliod  ; 
and  BO  long  as  this  law  is  received  as  such,  the  ofisertion  that  on  any 
particular  occasion  A  took  place,  and  yvX  B  did  not  follow,  vtUkout 
ant/  coanlrractiHg  cavite,  must  be  disbelieved.  Such  an  assertion  is  not 
to  be  credited  upon  any  less  evidence  than  what  would  suffice  to 
overturn  the  law.  The  general  truths,  that  whatever  has  a  beginning 
has  a  cause,  and  Uiat  when  none  but  the  same  causes  exist,  the  same 
effects  follow,  rest  upon  the  strongest  inductive  evidence  possible  ;  the 
proposition  that  tilings  aflirmed  by  even  a  crowd  of  rcspectabl*;  wit- 
nesses are  true,  is  but  an  approximate  generalization ;  and — even  if 
wo  fancy  we  actually  saw  or  felt  the  fact  whii-h  is  in  contradiction  to 
the  law — wlmt  a  human  being  can  see  is  no  more  than  a  set  of  appear- 
ances ;  from  which  the  roal  nature  of  the  phenomenon  is  merely  an 
inference,  and  iu  this  inference  approximate  generalizations  usually 
have  a  large  share.  If,  therefore,  we  make  our  election  to  hold  by 
the  law,  no  quantity  of  evidence  whatever  ought  to  nereuade  us  that 
there  has  occurred  anything  in  contradiction  to  it.  If,  indeed,  the  evi- 
dence produced  is  such  that  it  is  more  likely  that  the  set  of  observa- 
tions and  experiments  upon  which  the  law  rests  should  have  been  in- 
accurately performed  or  incorrectly  interpreted,  than  that  the  evidence 
in  question  should  be  false,  ive  may  beUeve  the  evidence;  but  then  we 
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CHAPTER  XXV. 

or  TQE  QKOUMia  OP  DISiELIKP. 

§  L  Tbc  method  of  arriring  at  general  truths,  or  genera]  prop^ 
■itions  Ht  to  bo  believed,  and  the  nature  of  the  evidence  on  which  tney 
ore  pounded,  have  been  discussed,  as  fai"  as  apace  and  tlie  wrriier'a 
faculties  permitted,  in  the  twcnty-lbur  preceding  chapters.  But  the 
result  of  the  examination  of  evidence  a  not  always  belief,  nor  even 
suspension,  of  judgment;  it  is  sometimes  disbelief.  The  philosophy, 
thepeibre,  of  induction  and  experimental  inquiry  is  incomplete,  unlcM 
the  grounds  not  only  of  belief,  but  of  disbelief,  are  treated  of;  and  So 
this  topic  we  shall  devote  one,  and  the  final  chapter. 

By  aisbelief  is  not  hero  to  be  understood  the  mere  absence  of  belieC 
The  ground  for  abst^ning  from  belief  is  simply  the  absence  or  in- 
sufficiency  of  proof;  and  in  considering  what  is  sufiicient  evidence  to 
suppoit  any  given  conclusion,  we  have  already,  by  implication,  con- 
sidered what  evidence  is  not  sufHcient  for  the  same  purpoae.  By  dti- 
belief  is  hero  meant,  not  the  stnle  of  mind  in  which  we  are  ignoraat; 
and  form  no  opinion  upon  a  subject,  but  that  in  which  we  are  fully 
persuaded  that  some  opinion  is  nut  true ;  insomuch  that  if  evidence, 
even  of  great  strength,  (whether  grounded  on  the  tesrimony  of  others 
or  on  our  own  apparent  perceptions,)  were  produced  in  favor  of  the 
opinion,  we  should  believe  that  the  uilnesses  spoke  falsely,  or  that 
luey,  or  ourselves  if  we  were  the  direct  percipients,  were  mistaken. 

That  there  are  such  cases,  no  one  is  likely  to  dispute.  Awseriions 
for  which  there  is  abundant  positive  evidence  arc  oflen  disbelieved,  tin 
account  of  what  is  called  their  improbability,  or  impossibility.  And 
the  question  for  consideration  is.  what,  in  the  present  case,  those  vrorda 
mean,  and  bow  far  and  under  what  circumstances  the  properties  which 
they  express  are  sufficient  grounds  for  dibbelief. 

§  3.  It  is  to  be  remarked  in  the  first  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion  which  is  nevertheless  rejected  on 
the  score  of  impossibility  or  improbabihty,  is  never  such  ns  amounts  to 
full  proof.  It  is  always  grounded  upon  some  approximate  generaliza- 
tion. The  fact  may  have  been  asserted  by  a  hundred  witnesses ;  but 
there  are  many  exceptions  to  the  universality  of  tiie  generalization 
thfti  what  a  hundred  witnesses  affinn  is  true.  We  may  seem  to  our- 
selves to  have  actually  seen  tlie  fact :  but,  that  we  really  see  what  we 
think  we  see,  is  by  no  means  an  universal  truth;  our  organs  may  hnve 
been  in  a  morbid  state,  or  wo  may  have  inferred  something,  and 
imairined  that  we  perceived  it.  The  evidence,  lUen,  in  the  affirmative, 
being  never  more  than  an  approximate  generalization,  all  will  dejicnd 
upon  what  the  e%'idence  in  the  negative  is.  If  that  also  rests  upon  an 
approximate  generalization,  il  is  a  ca.^c  for  comjiansou  of  probabilities. 
If  the  approximate  generalizations  lending  to  the  affirmative  are,  wbc^n 
added  together,  less  strong,  or  in  other  words,  further  reraovt^d  from 
universality,  than  the  approximate  generalizations  which  support  the 
negative  side  of  the  question,  the  proposition  is  said  to  bo  impruhable, 
and  ifi  to  be  disbelieved,  provisionally.     If,  however,  on  alleged  fact 


oxoinnis  or  disbelief. 


OB  tn  contradicliun,  nut  tu  any  Duiubcr  of  approximate  generalizatinnfl, 
Dui  to  a  cotDplelcd  geiicrali^ntiun  grouudod  upon  ft  rigorous  iiulucLiun, 
it  18  Haid  to  bo  iinpusHJble,  aud  ih  to  be  disbolioved  tolally. 

Tbbi  ta.st  princijiic,  nimple  and  evident  a^  it  appe&riit  is  iho  ductriuti 
which,  OD  the  occasion  of  an  attempt  to  apply  it  to  die  qucsiiou  of  the 
credibility  of  miracles*  excited  so  violent  a  comrovereiy.  Hume's  celc- 
bruiod  principle,  that  aothitig^  is  credible  ivhicb  is  contradictory  lo  ox* 
pcrience,  or  at  Tarianco  with  laws  of  nature,  is  merely  ibis  verj'  plain 
and  bu.rmlc:i$  proposition,  that  whatever  is  contradictory  to  a  cu)n[>lelo 
indunrion  is  incredible.  That  such  a  maxim  as  this  should  cither  be 
ac<;ounted  a  dangerous  heresy,  or  mistakcu  for  a  great  and  reaniditc 
tnirh,  speaks  ill  tor  the  stato  of  philosophical  speculation  on  such  sub- 
jects. 

ijut  does  not  (it  may  bo  asked)  the  Tcry  statement  of  the  propusitiuu 
imply  a  contradiction  J  An  allowed  fart,  according  to  this  ihenry,  is 
not  to  be  lH.dioved  if  il  contradict  u  complete  induction.  But  it  is 
essential  to  tlio  completouesa  of  an  induction  that  it  sltall  not  cuutra- 
diet  any  known  fact.  Is  it  not  theu  a  pciitio  jmncipH  lo  say,  that  the 
fuel  (.<ug}i[  to  be  disbeliovod  bccuuso  tlie  inducttun  oupused  to  it  is  com* 
plele  .'  How  can  we  have  a  rif^bt  to  declare  the  mduction  complete, 
vvliile  fiict^,  Rupponod  by  credible  evidence,  present  themselves  in  op- 
pu!»ilion  to  it '( 

I  onswor,  wo  have  that  right  whenever  the  scientific  canons  of  in- 
durlion  i^ive  it  lo  us ;  that  is,  whenever  the  induction  can  be  comploto. 
W(^  bnvo  it,  for  example,  in  a  co^e  of  causatiun,  in  which  there  has 
been  un  exjfcrimrtUum  cntcii.  If  an  antecedent  A,  superadded  to  a 
sot  of  nniecedcnts  iu  all  otlier  respects  unaltered,  is  followed  by  an 
effect  U  which  did  not  exist  before,  A  is,  in  tliat  instance  at  leiut, 
the  cause  of  B,  or  a  necessary  pait  of  that  cause ;  and  if  A  bo  tried 
Again  with  luauy  totally  difiei-cnt  sets  of  anlocodetils  and  B  still  fol- 
lows, then  it  is  the  whole  cause.  Iftitose  obaervaiious  or  cxporimouts 
have  been  roptrnted  ao  oHea,  and  by  so  mauy  pontons,  as  to  exclude 
all  supposition  of  error  in  ibo  observur,  a  law  ot  nature  is  eslablieihed ; 
and  so  long  as  this  law  is  rec-olvod  as  such,  the  aisortiou  that  on  any 
particulai'  occasion  A  took  place,  and  yet  B  did  not  follow,  wtl/untf 
anif  couHUrnctiHg  eaHJtr.,  must  i>o  disbcliovcd.  Such  an  as»ortion  is  not 
to  ho  credited  upon  nny  less  evidence  than  what  woulil  suflico  to 
ovoitum  tho  law.  Tho  j^enenil  truths,  thiU  wliotove^r  haji  a  b^i^nninf^ 
K  ',  and  tlini  when  none  but  tJio  same  causes  exist,  the  samo 

<\r,  reiit  up<jn  iho  sin>n^st  inductive  evidence  pos-iible  :  the 
propusiuon  that  tbinj^i*  alHrmcd  by  even  a  crowd  of  respectable  wit- 
nr^srti  aao  true,  la  but  on  approximate  genernhzotion ;  and— even  if 
wo  fancy  wo  actually  saw  or  foil  the  fati  which  is  in  contradiction  to 
the  law — what  a  human  bctiut;  can  see  is  no  more  than  a  sol  uf  appuax- 
ancm  ;  frfira  which  ll»e  real  nature  of  the  phenomenon  is  merely  an 
inferebce,  and  iu  this  inference  approximute  generalizations  usually 
hava  a  Isri^o  sliarev  If,  llierefure.  we  make  our  election  to  hold  by 
the  Inw,  uo  quanlity  of  evidence  whatever  ought  tu  penujde  us  that 
tb*r«  has  occurred  anything  in  contradictiou  to  it.  It,  indeed,  iho  evi- 
dcncc  produced  is  such  that  it  is  more  likely  that  the  set  of  obscrva- 
lions  and  experiments  upon  which  the  law  rests  should  have  been  in- 
itccumtcly  performed  or  incorrectly  iittcrprotod,  than  that  tho  evidence 
bi  question  should  be  false,  we  may  believe  the  eridonco  :  bat  then  we 
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must  abandon  the  law.  And  since  the  law  ^vas  received  on  whtit 
seemed  a  complete  induction,  it  can  only  be  rejected  on  evidence 
equivalent ;  n&mcly,  as  being  inconsiBtent  not  with  any  number  of  ap- 

f»roximaie  j^eneralizaiions,  but  with  some  other  and  better  established 
aw  of  nature.  This  extreme  caee,  of  a  conflict  between  two  supposed 
ViW8  of  nature,  has  probably  ncvirr  actually  occurred  where,  in  the 

Srocetis  of  investigating^  both  the  laws,  the  true  canons  of  scientific  in- 
uction  liad  been  kept  in  view ;  but  if  it  did  occur,  it  must  terminate 
in  the  total  rejection  of  one  of  the  supposed  laws.  It  would  prove 
that  lliore  must  bo  a  flaw  in  (he  logical  process  by  which  either  one  or 
iho  other  was  established ;  and  if  tliero  be  so,  that  suppoitcd  general 
truth  ifl  no  truth  at  all.  \Ve  cannot  admit  a  proposition  as  a  law  of 
nature,  and  yet  believe  a  fact  in  real  contradiction  to  it.  We  must  dis- 
believe tlie  alleged  fact,  or  believe  that  we  were  mistaken  in  adtnitling 
the  supposed  law. 

But  in  order  that  any  alleged  fact  should  be  contradictory  lo  a  law  c^ 
causation,  the  allegation  rou^t  be,  not  bimply  that  the  cause  existed 
without  being  followed  by  the  eBect,  for  that  would  bo  no  uncommon 
occurrence ;  but  that  this  happened  in  the  Hh«enco  of  any  adequate 
counteracting  cause.  Now  in  the  case  of  an  alleged  miracle,  the  osser- 
tiun  its  the  exact  opposite  of  tliis.  It  is,  that  the  ofl'ect  was  deleated, 
not  in  the  absence,  but  in  consequence,  of  a  counteracting  caus^ 
namely,  a  direct  interposition  of  an  act  of  tlie  will  of  some  being  who 
has  power  over  nature ;  and  in  particular  of  a  l>eing,  whose  will  having 
originally  endowed  all  the  causes  with  the  powers  by  which  they  pro- 
duce their  eflectfl,  may  well  be  supposed  able  to  counteract  them.  A 
miracle  (as  was  justly  remarked  by  Bro\vn*)  is  no  contradiction  to  the 
law  of  cause  and  effect;  it  is  anew  efiect,  supposed  to  be  produced  hj 
the  introduction  of  a  new  cause.  Of  the  adequacy  of  that  cause,  if  it 
exist,  there  can  be  no  doubt ;  and  the  only  antecedent  improbability 
which  can  be  ascribed  to  the  miiacle,  is  the  improbability  that  any  Bucb 
rauso  had  existence  in  the  case. 

All,  therefore,  which  Hnroo  has  made  out,  and  this  he  must  be  con- 
sidered to  have  made  out,  is,  that  no  evidence  can  be  sufficient  to  prove 
B  miracle  to  any  one  who  did  not  previously  believe  the  existence  of  a 
being  or  Iwings  with  supernatural  power ;  or  who  beheved  himself  to 
have  full  proof  that  the  character  oi'  the  Being  whom  he  recognizes,  is 
inconsistent  with  his  having  aeen  fit  lo  interfere  on  the  occasion  in 
question.  The  truth  of  this  (however  fatal  to  a  school  of  theology 
which  has  recently  been  revived  in  this  country,  and  which  has  the 
weakness  to  rest  all  the  evidences  of  religion  upon  tradition  and  tes- 
timony) may  bo,  and  is,  admitted  by  all  defenders  of  revelation  who 
have  made  much  figure  bb  such  during  the  present  century.  It  is  now 
acknowledged  by  nearly  all  the  ablest  writers  on  the  subject,  that 
natural  religion  is  the  necessary  basis  of  revealed;  that  the  proofs  of 
Christianity  presuppose  the  being  and  moral  attributes  of  God  ;  and 
that  it  is  iho  conformity  of  a  religion  to  those  attributes  which  do- 
'ermines  whether  credence  ought  to  be  given  to  its  external  evi- 
dences ;  that  (as  the  proposition  is  sometimes  expressed)  the  dnctrino 
must  prove  the  muacles,  not  the  miracles  the  doctrine.  It  is  hardly 
necessary  lo  point  out  the  complete  accordance  of  those  views  with 
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clie  opinions  which  (not  to  mention  other  teatimonies)  the  New  Testa- 
ment itself  sliows  to  have  been  generally  prevalent  in  the  apostolic 
age ;  when  it  was  believed  indeed  that  miracles  were  necessary  as  cre- 
dentials, and  that  whoever  was  sent  by  God  must  have  the  power  of 
working  them;  but  no  one  dreamed  that  such  power  sufliced  by  ileelf 
as  proof  of  a  divine  mission,  and  St.  Paul  expressly  warned  the  churches, 
if  any  one  came  to  tbcra  working  miracles,  to  observe  what  he  taught, 
and  unleM  he  protichcd  "  Christ,  and  him  crucified,"  not  to  listen  to 
the  teaching.  There  is  no  reason,  therefore,  that  timid  ChriBtians 
should  shrink  from  accepting  the  logical  canon  of  the  Grounds  of  Dis- 
belief. And  it  is  not  hazarding  much  to  predict  that  a  schuul  which 
f>ercmplorily  rejects  all  evidences  of  religion,  except  such  aa,  when  re- 
iod  upon  exclusively,  the  canon  in  question  irreversibly  comlemiis; 
which  denies  to  mankind  the  right  to  judge  of  religious  doctrine,  and 
l>idH  tliom  depend  on  tniracles  ils  their  &o\(i  guide ;  mu5t,  in  the  present 
state  of  the  human  mind,  inevitably  fail  in  its  attempt  to  put  itself  at 
the  head  of  the  religious  feelings  and  convictions  of  this  country  ;  by 
whatever  learning,  argumentative  skill,  and  even,  in  many  respects, 
comprehensive  views  of  human  affain«,  its  peculiar  doctrineu  may  be 
recommended  to  the  acceptance  of  thinkers, 

§  3.  It  appears  from  what  has  been  said,  that  the  assertion  that  a  cause 
has  been  defeated  of  an  effect  which  U  connected  with  it  by  a  completely 
ascertained  law  of  causation,  is  to  bo  disbelieved  or  not,  according  to  the 
probability  or  improbability  that  there  existed  in  the  particular  instance 
an  adequate  counteracting  cause.  To  foim  an  estimate  of  this,  is  not 
more  difficult  than  of  any  other  probabiUty.  With  regard  to  all  knoum 
causes  capable  of  counteracting  the  given  causes,  we  have  ffonerally 
some  previous  knowledge  of  tbo  frequency  or  rarity  of  their  occur- 
rence, from  which  wo  may  draw  an  inlerenco  as  to  the  antecedent 
improbability  of  their  having  been  present  in  any  particular  case. 
And  neither  in  respect  to  known  nor  unknown  causes  are  wu  required 
to  pronounce  \ipon  the  probability  of  their  existing  in  nature,  but  only 
of  their  hanng  existed  at  the  precise  time  and  place  at  which  the 
transaction  is  aJleged  to  have  happened.  We  are  seldom,  therefore, 
without  the  means  (when  the  circumstances  of  the  case  arc  at  all 
known  to  us)  of  judging  how  far  it  is  likely  that  such  a  cause  i^hould 
have  existed  at  that  lime  and  place  without  manifesting  its  presence  by 
some  otlier  marks,  and  (in  the  case  of  an  unknown  cause)  witliout 
having  hitherto  manifested  its  existence  in  any  other  instance.  Ac- 
cording u  thia  circumstance  or  the  falsity  of  the  testimony  appeara 
more  improbable,  that  is,  conflicts  with  an  approximate  generalization 
of  a  higher  order,  wo  believe  tho  testimony,  or  disbelieve  it;  with  a 
stronger  or  a  weaker  degree  of  conviction,  according  to  the  prepon 
dorance :  at  least  until  wo  have  sifted  the  matter  further. 

So  much,  then,  for  llio  case  in  which  the  alleged  fact  conflicts,  or 
appears  to  conflict,  with  a  real  law  of  causation.  But  a  more  common 
case,  perhaps,  ia  that  of  its  conflicting  with  uniformities  of  mere  co- 
existence, not  proved  to  bo  dependent  on  causation :  in  other  words, 
with  llie  properties  of  Kinds.  It  is  with  these  uniformities  p*.nci- 
pally,  that  the  marvelous  Htorin.'*  related  by  travellers  are  apt  K  oe  at 
YAriance  :  as  of  men  with  tails,  or  with  mngs,  and  (until  confi»-^ed  by 
oxperience)  of  flpng  fish  ;  or  of  ice,  in  the  celebrated  anecd*'**  of  Lhi" 
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Dutch  iravcltcr^  ant]  the  King  of  Siam.  Facts  of  this  Jesoiipdon. 
facta  prcviouHly  unheard  of,  but  fvhich  could  not  frova  any  kooHii  law 
of  causation  be  pronounced  impossible,  ore  what  Hume  characterizes 
ns  not  contrary  to  experience,  but  merely  uDcumfurmablo  to  it ;  and 
Beulham,  id  his  trcatido  on  Evidence,  deuumiuates  them  facts  Jiscon- 
fnrmablo  in  specie,  as  disliuguisbed  from  such  ad  aro  discoofonnable 
iH  toto  or  in  degree. 

In  a  case  of  this  description,  the  fact  asserted  is  the  existeuce  of  a 
new  Kind ;  'which  in  itself  is  not  in  the  slij^htest  degree  incredible, 
and  only  to  be  rejected  if  the  improbability  tliat  any  variety  of  object 
existing  at  the  particular  place  and  time  should  not  have  been  discov- 
ered sooner,  be  greater  than  that  of  error  or  mendacity  in  the  witnesses. 
Accordingly,  such  assertions,  when  made  by  credible  persons,  and  of 
unexplored  places,  are  not  disbelieved,  but  at  most  regarded  as  requiring 
confirmation  from  subbequcnt  observers  ;  unless  tlie  alleged  prujierties 
oi  the  supposed  new  Kind  are  at  variance  with  known  properties  ot 
some  larger  Kind  which  includes  it ;  or,  in  otlicr  words,  unless,  in  the 
new  Kind  wlitch  is  asserted  to  exist,  some  properties  are  said  to  have 
been  found  disjoined  from  others  which  have  always  been  knouTi  to 
accompany  them ;  as  in  the  c:ise  of  Pljny's  meu,  or  any  other  kind  ot 
animal  of  a  structure  diflerent  from  that  which  has  always  been  found 
\Q  coexist  with  animal  life.  On  the  mode  of  dealing  with  any  such 
case,  little  needs  bo  added  to  what  has  been  said  on  the  same  topic  in 
iho  twenty-second  chapter.*  When  tlie  uniformities  of  coexistence 
which  tlio  alleged  fact  would  riolalo.  are  such  as  to  raise  a  stranj; 
presumption  of  their  being  the  result  of  causation,  the  fact  which 
conHicts  with  them  is  to  bo  disbelieved,  at  least  provisionally,  and 
subject  to  further  investigation.  Wlicn  the  presumption  amounts  to  a 
virtual  certainty,  as  in  tlio  case  of  the  general  structui-o  of  organized 
beings,  the  only  question  requiring  consideration  is  whether,  in  plionom- 
ena  so  little  known,  tliere  may  not  be  liabilities  to  counteraction  from 
causes  hitheito  unknown  ;  or  whether  the  phenomena  may  not  be 
capable  of  orit^nating  in  some  other  way,  which  would  produce  a 
dittbrcni  set  of  derivative  uniformities.  Where  (as  in  the  case  of  the 
flying-fish,  or  the  omilhorhyuchus)  the  generalization  to  which  the 
alleged  fact  would  be  an  excepliun  is  very  special  and  of  limited  range, 
neither  of  the  above  suppositions  can  be  deemed  very  improbable ;  and 
it  is  generally,  in  the  case  of  Buch  alleged  anomalies,  wise  to  suspend 
our  judgment,  pending  the  subsequent  inquiries  which  will  not  fail  to 
confirm  the  assertion  if  it  be  true,  iiut  when  the  generalization  is  very 
comprehensive,  embracing  a  vast  number  and  variety  of  obseiTations, 
and  covering  a  considerable  pmvinco  of  the  kingdom  of  nature ;  then, 
for  reasons  which  have  been  iully  explained,  such  an  empirical  law 
comes  near  to  the  certainly  of  an  ascertained  law  of  causation :  and 
any  alleged  exception  to  it  cannot  bo  admitted,  unless  upon  the  evi- 
dence of  some  law  of  causation  proved  by  a  still  more  complete 
induction. 

Such  uniformities  in  the  course  of  nature  as  do  not  boar  marks  of 
being  the  results  of  causation,  ore,  as  we  have  already  seen,  admissible 
as  universal  truths  with  a  degree  of  credence  proportioned  to  their 
generality.  Those  which  are  true  of  all  things  whatever,  or  at  least 
which  ore  totally  independent  of  the  varieties  of  Kinds,  namely,  the 
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la%vs  of  number  and  extension,  to  which  we  may  add  the  law  uf  causa 
tion  itself,  are  probably  tlie  only  ones,  an  exception  to  which  is  abso> 
lately  and  fur  ever  incredible.  Accordingly,  it  is  to  assertions  supposed 
to  be  contradictory  to  these  lawn,  or  to  some  otiiens  coming  near  to 
them  in  generality,  that  the  word  impossibility  (at  leaitt  absolute  impos* 
sibility)  seems  to  be  generally  conJiued.  Violations  of  other  laws,  oi 
special  laws  of  causation  for  instance,  are  said,  by  persons  studious  of 
accuracy  in  expression,  to  bo  impossible  in  the  circuTtutanca  of  the 
case ;  or  iniposaiblo  unless  some  cause  had  existed  which  did  not  exist 
in  tlic  particular  case.  Of  no  assertion,  not  in  contradiction  to  some 
of  these  very  general  laws,  will  more  than  improbability  be  asserted 
by  any  cautious  person ;  and  improbability  not  of  the  very  highest 
degree,  unless  the  lime  and  place  in  which  the  fact  is  said  to  have 
occurred,  render  it  almost  certain  that  the  anomaly,  if  real,  could  not 
hare  been  overlooked  by  other  observers.  Suspension  of  judgment  is 
in  all  other  cases  the  resource  of  the  judicious  inquirer;  provided  the 
Itisiimony  in  tavor  of  the  anomaly  presents,  when  well  aiiled,  uo  sua- 
picious  circumstances. 

But  the  testimony  is  scarcely  ever  found  to  stand  that  test,  in  cases 
in  which  the  anomaly  is  not  real.  In  the  instances  upon  record  in 
which  a  great  number  of  witnesses,  of  good  reputation  and  sciontifio 
acquirements,  have  testified  to  the  truth  of  something  which  has  turned 
out  untrue,  there  have  almost  always  boon  circumstancos  which,  to  a 
keen  observer  who  had  taken  due  pains  to  siil  the  matter,  would  have 
rendered  the  testimony  untrustworthy.  There  have  generally  been 
means  of  accounting  for  the  impression  upon  the  senses  or  minds  of 
the  alleged  porcipionts  by  fallacious  appearances ;  or  some  epidemic 
delusion,  propagated  by  the  contagious  influence  of  popular  fooling, 
has  been  concerned  in  the  case ;  or  some  strung  interest  has  been 
implicated — religious  zeal,  party  feeling,  vanity,  or  at  least  the  passion 
for  the  marvelous,  in  persons  strongly  susceptible  of  it.  When  none 
of  thoso  or  similar  circumstances  exist  to  account  for  the  apparent 
strength  of  the  testimony:  and  whore  the  assertion  is  not  in  contra- 
diction either  to  those  universal  laws  which  know  no  counteraction  or 
anomaly,  or  to  the  gonemlizations  next  in  comprehensiveness  to  them, 
but  would  only  amount,  if  admitted,  to  the  existence  of  an  unknown 
cause  or  an  anomalous  Kind,  in  circumstances  not  so  thoroughly 
explored  but  that  it  is  credible  that  things  hitherto  unktio\vn  may  still 
come  to  light;  a  cautious  person  will  neither  admit  nor  reject  the  testt- 
mony,  bnt  will  wait  for  confirmation  at  other  times  and  from  other 
unconnected  sources.  Such  ought  to  have  been  the  conduct  of  the 
King  of  Siam  when  the  Dutch  travellers  affirmed  to  him  the  existence 
of  ice.  But  an  ignorant  person  is  as  obstinate  in  his  contemptuous 
incredulity  as  he  is  unreasonably  credulous.  Anything  unlike  his  own 
narrow  experience  ho  disbelieves,  if  it  flatters  no  propensity ;  any 
nursery  tale  is  swallowed  implicitly  by  him  if  it  does. 

§  4.  Before  concluding  this  inquiry,  wo  must  advert  to  a  very  serious 
misapprehension  of  the  principles  of  the  subject,  which  has  been  com- 
mittee! by  some  of  the  writers  against  Hume's  Essay  on  Miracles,  in 
their  anxiety  to  destroy  what  appeared  to  them  a  formidable  weapon 
of  assault  against  the  Christian  religion;  and  to  which,  with  entirely 
different  views  on  the  religious  question,  Laplace,  in  his  Essay  on 
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Vrohahiliticg,  has  been  led  to  give  Iiis  sanction ;  tbe  effect  in  botii  ca^ea 
being,  entirely  lo  confound  tbe  doctrine  of  the  Grounds  of  Di^tbelief 
The  mistake  consists  in  overlooking  the  diatinction  between  (what  may 
be  called)  improbability  before  tlie  fact,  and  improbability  after  it;  two 
different  properties,  the  latter  of  which  is  always  a  gi-ound  of  disbelief; 
the  former  is  bo  or  not,  ns  it  may  happen. 

Many  cvcuts  arc  altogether  imprubable  to  U9,  before  tbey  have 
happened,  or  before  we  arc  informed  of  their  happening,  which  are 
not  m  tlic  least  incredible  when  we  are  informed  of  them,  because  not 
contrary  to  any,  even  approximate,  induction.  In  the  cast  of  a  per- 
fectly fair  die,  the  chances  are  five  to  one  against  throwing  uce.  that  is, 
ace  will  be  thrown  on  an  average  only  once  in  six  throws.  But  inia 
is  no  reason  against  believing  that  ace  was  thrown  on  a  given  occasionj 
if  any  credible  witness  asserts  it;  since  although  aco  ia  only  thrown 
once  in  six  times,  some  number  which  ia  only  thrown  once  in  six  times 
fHHtt  have  been  thrown  if  the  die  was  thrown  at  all.  The  improba- 
bility, then,  or  in  other  words,  tbe  unusualness,  of  any  feet,  ia  no  reason 
for  disbelieving  it,  if  the  nature  of  the  case  renders  it  certain  thai 
either  tiial  or  something  equally  improbablr,  that  is,  cnually  unusual, 
did  happen.  If  wc  disbelieved  all  facts  which  had  the  chances  against 
them  beforehand,  we  should  believe  hardly  anything.  We  are  told 
that  A.  B.  died  yesterday :  the  moment  before  we  were  so  told,  the 
chances  against  his  having  died  on  that  day  mny  have  been  ten  thou- 
sand to  one ;  but  since  he  was  certain  to  die  at  some  time  or  other, 
and  when  lie  died  must  necessarily  die  on  some  particular  day,  while 
the  chances  are  innumerable  against  every  day  in  particular,  experi- 
ence affords  no  ground  whatever  lor  discrediting  any  testimony  which 
may  be  produced  to  the  event's  having  taken  place  on  a  given  day. 

Vet  it  has  been  considered,  by  Dr.  Campbell  and  others,  as  a  com- 
plete answer  to  Hume's  doctrine  (that  things  are  incredible  which  are 
contrary  to  the  uniform  course  of  experience),  that  we  do  not  disbe- 
lieve, merely  because  the  chances  were  against  ihem,  things  iu  strict 
conformity  to  the  uniform  courec  of  experience;  thot  we  do  not  dis- 
believe an  alleged  fact  merely  because  the  combination  of  causes  upon 
which  it  depends  occurs  only  once  in  a  certain  number  of  times.  It  is 
evident  that  whalev'er  ia  shown  by  experience  to  occur  in  n  certain 
proportion  (however  small)  of  the  whole  number  of  possible  coses,  is 
not  contrary  to  experience ;  (ihough  wo  are  right  in  disbelieving  it,  if 
some  other  supposition  respectinj^  the  matter  in  question  would  be  true 
in  a  greater  proportion  of  the  whi>le  number  of  cases.)  Wlmt  wuuld 
really  be  contrary  to  experience,  would  be  tlie  assertion  that  tlie  event 
had  happened  more  frequently  in  some  large  number  of  times,  than 
the  some  combination  bad  ever  been  known  to  occur  in  that  number 
of  times;  and  this  alone  it  is  which  is  improbable,  in  the  senne  of  ih* 
credibility,  or,  as  we  have  called  it,  improbability  after  the  foci. 

§  5.  Wliile  the  defenders  of  Christianity  aganist  Hume  have  thus 
confounded  two  different  meanings  of  the  word  improbobilily,  con- 
tending that  because  improbability  of  the  one  kind  is  not  nccossarilv  a 
ground  of  disbelief,  neither  tlierefuro  is  the  otlicr,  and  that  nothmg 
supported  by  credible  testimony  ought  ever  to  be  disbelieved ;  La* 
place,  ogain,  falling  into  the  same  confusion  between  the  two  meanings, 
contends,  nu  the  conliary,  that  because  improbability  of  tho  uiie  kind 
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is  a  safHcicnc  eround  for  disbelief,  the  other  ia  so  too;  and  that  whtU 
IB  improbable  before  the  fact,  is  therefore  (not  indeed  in  all  cases,  but 
in  a  pecidiar  class  of  cases  which  I  am  about  to  specify],  incredible 
after  it. 

If,  says  Laplace,  there  are  one  thousand  tickets  in  a  box,  and  one 
only  lias  been  drawn  out;  then  if  an  cyc-witness  afBrma  tliat  the 
number  dra\vn  was  79,  this,  though  the  chances  were  999  in  1000 
against  it,  is  not  incredible,  because  the  chances  wore  equally  great 
against  every  other  number.  But  (ho  continues)  if  there  aie  in  the 
box  009  black  balls  and  only  one  white,  and  the  witness  aSirms  that 
the  white  ball  was  drawn,  this  is  incredible ;  because  there  was  but 
one  chance  in  favor  of  white,  and  999  in  favor  ot  some  black  ball. 

This  appears  to  mi  entirely  fallacious.  It  is  evident,  both  from 
general  reasoning  ano  spccitic  cxporicnce,  that  the  white  ball  will  he 
ara\vn  out  exactly  as  often,  in  any  large  number  of  trials,  as  the  ticket 
No.  79  will ;  the  two  assertions,  therefore,  aro  precisely  on  tlie  same 
level  in  point  of  credibility.  There  ia  one  way  of  putting  the  case 
which,  1  think,  must  carry  conviction  to  every  one.  Suppose  that  the 
thousand  balls  are  numbered,  and  that  the  while  ball  happens  to  be 
ticketed  79.  Then  the  drawing  of  llie  white  ball,  and  the  drawing  of 
No.  79,  aro  the  very  samo  event;  how  tlicn  can  the  one  be  credible, 
the  oliicr  absolutely  incredible  1  A  witness  sees  it  drawn,  and  makes 
his  report  to  us :  if  he  says  that  No.  79  was  drawn,  according  to 
Laplace,  ho  may  bo  believed;  if  ho  says  a  white  ball  was  drawn,  we 
are  bound  to  disbelieve  bim.  Is  this  rational  t  Is  it  not  clear,  on  the 
contrary,  that  the  only  diflcrcnco  there  could  be  in  the  credit  due  to 
hira  would  arise  from  moral  causes,  namely,  from  tho  influence  which 
(if  the  \vitne$3  knew  that  there  was  but  one  white  ball  in  a  thousand) 
might  be  assigned  to  tho  greater  apparent  wonder  in  the  latter  case) 
which  to  one  kind  of  person  would  be  a  temptation  to  deceive,  or  to 
take  up  a  hasty  impreflsion,  while  to  another,  the  same  thing  would  be 
a  motive  for  assuring  himself  more  positively  of  the  fact,  and  would 
therefore  actually  increase  the  credit  due  to  his  testimony. 

The  mathematical  reasoning  which  misled  Laplace  into  this  logical 
orror,  is  too  long  to  be  hero  quoted.  It  is  found  in  the  section  of  hiti 
Eisai  PhUffsophigue  sur  Ics  ProbabUiici,  entitled  Dc  ia  Probahilite  des 
TcmoigHagcs,  and  is  founded  upon  a  misapplicatioo,  noticed  by  us  in 
a  former  place,  of  his  own  sixth  theorem  ot  the  doctrince  of  chances;  a 
theorem  which  he  himself  describes  as  that  by  which  we  determine 
the  probability  that  a  given  effect  was  produced  by  one  or  by  another 
of  several  causes  capable  of  producing  it.  The  substance  of  bis  argu- 
ment may  be  briefly  stated  aa  follows :  Treating  the  assertion  of  the 
witness  as  the  effect,  ho  considers  as  its  two  possible  causes,  the  vera- 
city or  mendacity  of  the  witness  on  tho  particular  occasion,  that  is,  the 
truth  or  falsity  uf  the  fact,  According  to  tho  theorem,  the  probability 
that  the  effect  was  produced  by  a  particular  cause,  is  as  the  antecedent 
probability  of  the  cause,  multiplied  by  the  probability  that  tlio  cause, 
if  it  existed,  would  produce  the  given  oflect.  Accordingly  (says 
Laplace)  in  the  case  of  tho  thousand  tickets,  the  cause  fnendacity  might 
produce  any  one  of  999  untrue  statements,  while  in  the  case  of  the 
ball.'i,  there  being  only  two  statements  to  make,  viz.,  white  or  Mack, 
and  one  of  these  being  true,  the  cause  mendacity  could  only  produce 
one  untrue  statement:  and  consequently  (tho  antect^lent  probability 
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of  mendacity  from  the  character  of  the  witnaw  being  Buppoeed  tbe 
Bamo  in  both  cases)  menJacity  vms  999  times  le&s  likely  to  have  pro- 
duced tbe  particular  assertion  made,  and  is  therefore  999  times  leM 
likely  to  have  existed,  in  the  former  cose  than  in  the  latter. 

The  error  of  this  argument  seems  to  bo  the  same  which  we  pointed 
out  in  a  former  chapter.*  that  of  applying  a  theorem,  only  true  of  the 
degrees  of  probability  of  causes,  lo  the  probability  of  what  are  neither 
causes  nor  indications  of  causes,  nor  in  any  other  v^^y  specially  con- 
nected with  the  effect.  The  point  in  question  is,  the  comparative 
probability  of  two  suppositions,  that  the  witness  lies,  and  that  he  speaks 
truth.  But  these  are  not  two  possible  cau«e»  of  tho  given  effect  (the 
witness's  assertion) ;  they  are  merely  two  possible  qualities  of  it.  The 
truth  of  the  assertion  u,  indeed,  on  tho  supposition  of  veracit)',  the 
cause  of  its  being  made  ;  but  the  ^luity  of  it  is  not,  on  any  supposiiion, 
a  cause  of  its  being  made.  It  is  not  incompatible  with  the  uishonesty 
of  tho  witness  that  he  should  have  spoken  the  truth  :  tlio  difference  be- 
tween the  two  Buppoeitiona  of  honesty  and  dishonesty  is,  that  on  the  one 
he  would  certainly  speak  the  truth,  while  on  the  other  ho  was  just  equal- 
ly likely  lo  speak  that  or  anything  else.  If  the  falsity  of  the  proposition 
were  a  real  cause  for  bis  asserting  it.  and  there  were  do  possible  mode 
of  accounting  for  a  false  assertion  but  by  supposing  that  it  is  made  pre- 
dsely  because  of  its  falsity,  I  do  not  see  how  Laplace's  argument  could 
be  resisted.  The  case  where  there  are  999  possible  false  ««crtiona, 
and  thai  in  which  there  is  but  one,  would  then  present  a  vast  differ- 
ence in  the  probability  that  tho  assertion  actually  made  proceeded  from 
falsity  ;  because  in  the  one  case  a  mendacious  witness  was  sure  to  as- 
sert die  one  false  fact,  in  tlie  other  there  would  be  an  equal  chance  of 
his  ossci-ting  any  one  of  the  999.  But  as  it  is,  the  &lsity  was  a  mere 
accident  of  the  assertion,  not  the  cause  of  it ;  and  even  on  the  suppo- 
sition of  dishonesty,  the  statement  is  as  likely  to  be  true  as  faltie,  vvliile 
on  the  supnosition  of  hone«ty  it  ifl  certain  to  be  true.  Tho  aasertion, 
therefore,  is  credible. 

With  these  remarks  we  shall  close  the  discussion  of  the  Grounds  of 
Disbelief;  and  along  with  it,  such  exposition  aa  our  space  admitted, 
and  aa  the  writer  had  it  in  his  power  lo  furnish,  of  the  I^ogic  of  Induc- 
tion. 


BOOK  IV. 

OF  OPERATIONS  SUBSIDIARY  TO  INDUCTION. 


"  Olear  and  diatinct  ideu  are  lexma  whiob,  though  (amilur  and  frequent  in  men's  mouth«i 
Ihave  reason  to  thiak  ereiy  one  who  uses  does  not  nerfectly  undnrstuid.  And  possibly  il 
h  but  here  and  there  oda  who  jrivca  himself  the  trouble  to  consider  thern  so  far  as  to  know 
what  he  hinuvlf  or  oth«r*  preciaoly  m'Min  by  them ;  I  have,  therefore,  in  moat  places, 
r'ChoM  to  put  detenoinnte  or  detern)in(>d.  instead  of  clear  and  distinct,  as  more  likely  to 
diiocl  inou'a  thoughts  to  my  meaning  m  this  matter" — LoCKfi'a  Estay  on  the  Hum»»  U%- 
dmiandinf ;  Epistle  to  the  Rradcr. 

"  According  to  this  licw  of  the  process  of  the  mind,  ui  carrying  on  general  specnlatioaSf 
tthat  Idea  which  the  ancient  philosopheni  considered  as  the  essence  of  on  individual,  » 
lathing  more  than  the  particular  quaiityorquatitiesmwhicbit  renemblBS  other  mdividtiula 
[of  the  same  class;  and  inconsequence  of  which,  a  geucnc  name  Is  applied  to  it."— D. 
•  StewahT,  Phil  oftht  Human  Mi>\d,  ch.  iv,,  wc.  2.  . 

"  Deux  grandea  notions  philoiwphiques  domLuent  la  th^orio  fondamentalo  do  la  inithode 
naturelie  proprement  ditA,  s»«oir,  la  fonnation  dea  graupes  tiatnmls,  et  tsnsuile  Icur  sue- 
caatiOU  hienrchi4Ue.''-^'0JITE,  Comra  rf«  Fhiimvphim  Poninx,  A'itOB  le^OD 


CHAPTER  I. 


OP  OBSEBTATION.  AND  DE8CBIPTI0N. 


§  1.  The  inquiry  which  occupied  us  in  the  two  preceding  Books, 
has  conducted  us  to  what  nppoars  asatisfaclory  solution  of  the  principal 
problem  of  Logic,  according  to  the  conception  1  havo  furnicd  of  the 
acicnce.  We  havo  found,  that  the  mental  process  with  which  Logic 
is  conversant,  the  operation  of  investigating  trutlis  by  means  of  evidence, 
is  always,  even  when  appearances  point  to  a  different  theory  of  it,  a 
procoss  of  induction.  And  we  have  particularized  Uie  various  modes 
of  induction,  and  obtained  a  clear  view  of  tho  principles  to  which  it 
must  conform,  in  order  to  lead  to  results  which  can  be  relied  on. 

The  consideration  of  induction,  however,  does  not  end  with  the 
direct  rules  for  its  pcrfbnnance.  Something  must  bo  said  of  those 
otlier  operations  of  the  mind,  which  arc  cither  iiecossarily  presupposed 
in  all  induction,  or  are  instrumental  to  the  more  difficult  and  compli- 
cated inductive  processes.  Tho  present  Book  will  bo  devote*!  to  the 
consideration  of  these  subsidiary  operations:  among  which  our  atten- 
tion must  first  be  given  to  those,  which  are  indispensable  preliminaries 
to  all  induction  whatsoever. 

Induction  being  merely  the  extension  to  a  class  of  cases,  of  some- 
tlung  which  has  boon  observed  to  be  true  in  certain  individual  instancee 
of  the  class;  the  first  place  among  tho  operations  subsidiary  to  induc- 
tion, LI  claimed  by  Observation.  This  is  not,  however,  the  place  to 
lay  dovm  rules  for  making  good  observers;  nor  iti  it  within  Uie  com- 
petence of  Logic  10  do  so,  but  of  the  art  of  intellectual  Educotion. 
Our  business  with  Obsenatton  is  only  in  its  connexion  with  tho  ap- 


propriato  problem  of  logic,  the  estimation  of  ovidcnco.     Wo  hav 
consider,  not  how  or  what  to  observe,  but  under  what  conditions  nl 
serration  is  to  be  relied  on ;  what  ia  needful,  in  order  tliat  t)io 
Buppo^ed  to  be  obsen'ed,  may  safely  bo  received  as  true. 

§  2.  The  answer  to  ibis  question  is  very  simple,  at  least  in  its  fint 
aspect.  The  sole  condition  is,  llmt  what  is  supposed  to  have  been 
observed  shall  really  hare  been  observed ;  that  it  bo  an  obeorvadon, 
not  on  inference.  For  in  almost  every  act  of  our  perceiving  faculties, 
observation  and  inference  are  intimately  blended.  Wbat  wo  are  said  i 
'o  obscne  is  usually  a  compound  result,  of  which  one-tenth  may  bofl 
observation  and  the  remaining  uine-tentlis  inference.  1 

I  affinn,  for  example,  that  I  hear  a  man's  voice.     This  would  pass,     ' 
in  common  language,  for  a  direct  perception.     All,  however,  which  is  j 
really  pcrcoption,  is  tliat  I  hciu'  a  huujiu.     That  the  sound  is  a  voice^  J 
and  that  voice  the  voice  of  a  man,  are  not  perceptions  but  inference*,  ™ 
I  affirm,  again,  that  I  saw  my  brother  at  a  ccrtam  hour  this  morning. 
If  any  proposition  concerning  a  matter  of  fact  would  commonly  be^ 
said  to  bo  known  by  the  direct  testimony  of  tho  senses,  this  surelyfl 
would  be  80.     The  truth,  however,  is  far  otherwise,     I  only  saw  a™ 
certain  colored  surfaco ;  or  rather  I  had  tho  kind  of  visual  sensations 
which  are  usually  produced  by  a  colored  surface ;    and  from  iheee 
as  marks,  known  to  bo  such  by  previous  experience,  I  concluded  that  I 
saw  my  brother.     1  might  have  had  sensations  precisely  similar,  when 
my  brother  wus  not  there.      I  might  have  seen  some  other  person 
so  nearly  resembling  him  in  appearance,  as,  at  the  distance,  and  with 
tho  degree  of  attention  which  1  bestowed,  to  be  mistaken  for  him.     I 
might  have  been  asleep  and  have  dreamed  that  I  saw  him  ^  or  in  a 
state  of  nen'ous  disorder,  which  brought  his  imago  before  mo  in  a 
waking  hallucination.     In  all  these  modes  men  have  been  led  to  be* 
lievc  that  tliey  saw  peraona  well  known  to  tbcm,  who  were  dead,  or 
far  distant,     if  any  of  thc^e  Kupposilious  had  been  true,  the  aiHrmaliou 
that  1  saw  my  brother  wuuUl  Imvc  been  erroneous;  but  whatever  was 
matter  of  direct  perception,  namely,  tho  visual  sensations,  would  have 
been  real.     Tho  inference   only  would  have  been   ill  grounded;    I 
should  have  ascribed  those  sensations  to  a  wrong  cause.  ^ 

Innumerable  instances  might  bo  given,  and  analyzed  in  the  same  fl 
manner,  of  what  are  vulgarly  called  errors  of  sense.  There  are  none 
of  them  properly  errora  of  sense  ;  they  are  erroneous  inferences  from 
sense.  \\Oien  I  look  at  a  candle  through  a  multiplj'ing  glass,  1  seem 
to  see  a  dozen  candles  instead  of  one :  and  if  the  real  circumstauces  of  ^ 
the  case  were  skillfully  disguiecd,  I  might  suppose  that  there  were  really  fl 
tliat  number;  there  would  be  what  is  called  an  optical  deception.  In 
the  kaleiJoscopc  tlicre  really  is  that  doception  :  when  1  look  through 
the  instrument,  instead  of  what  is  actually  there,  namely,  a  casual  ar- 
rangement of  colored  fragments  of  glass,  I  seem  to  see  tJio  same  com- 
bination f^uveral  times  repeated  in  symmetrical  arrangement  rnund  a 
point.  The  delusion  is  of  course  enectcd  by  giving  me  the  same  sen- 
latiuns,  wliich  I  should  have  had  if  such  a  symmetrical  coinbinatiun  had 
really  been  proaentod  to  mo.  If  I  cross  two  of  my  fingers,  mid  bring 
any  small  object,  a  marble  for  instance,  into  contact  with  both,  at  points 
not  usually  touched  simultaneously  by  one  object,  I  ciui  hardly,  if  my 
eyes  are  shut,  help  believing  tliat  there  are  two  marbles  tnsteau  of  i 
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But  it  h  not  my  toucli  iti  this  caoc,  nur  my  sight  in  the  other,  whicli  h 
deceived;  the  deceptiuri,  whether  durable  or  only  momentary,  is  lu 
my  judgmenL  From  my  8en3e»  I  have  only  tlie  Bcusations,  and  tliose 
are  genuine.  Being  accustomed  to  liave  those  or  similar  sciiMatioiifl 
when,  and  only  when,  a  corlain  arrangement  of  outward  object*  ia 
present  to  my  organs,  I  havo  the  habit  of  inalantly,  when  1  experience 
the  sensations,  inferring  the  existence  of  tliat  state  of  outward  thin^?. 
This  habit  has  become  so  powcrfiil,  that  the  inference,  performed  with 
the  speed  and  certainty  of  an  Instinct,  is  confounded  with  intuitive 
perceptions.  When  it  is  correct,  I  am  unconscious  that  it  ever  needed 
proof;  even  when  I  know  it  to  bo  incorrect,  I  cannot  without  consid- 
erable effort  abstain  fi-om  making  it.  In  order  to  bo  awaro  that  it  is 
not  made  by  instinct  but  by  an  acquired  habit,  I  am  obliged  to  reflect 
on  Uic  slow  process  by  which  1  learned  to  judge  by  the  cyo  of  many 
things  which  I  now  appear  to  perceive  directly  by  sight ;  and  on  the 
reverse  operation  pciibrmed  by  persons  learning  to  draw,  who  with 
difficulty  and  labor  divest  themselves  of  their  acquired  perceptiousr 
and  leam  afi^esh  to  see  thmgs  a^  they  ap]>ear  to  the  eye,  instead  of  see- 
ing them  as  they  really  arc. 

It  would  be  easy  to  prolong  thcdo  illustrations,  were  there  any  need 
to  eX2>atiato  upon  a  topic  so  copiously  exemplified  in  various  popular 
works.  From  the  examples  already  given,  it  is  seen  sufficiently,  that 
the  individual  facts  from  which  we  collect  our  inductive  generalizations 
are  scarcely  ever  obtained  by  observation  alone.  Observation  extends 
only  to  tlie  seoaations  by  which  we  recoguize  objecta;  but  the  propo- 
sitions which  we  make  use  of,  either  in  science  or  in  common  life, 
relate  mostly  to  the  objects  themselves.  In  every  act  of  what  is  called 
observation,  there  is  at  least  one  inference,  firom  the  sensations  to  the 
presence  of  the  object ;  from  tlie  marks  or  diagnostics  to  llio  entire 
phenomenon.  Ana  faenco,  among  other  consequences,  follows  the 
seeming  paradox,  thai  a  general  pixjposition  collected  from  particulars 
ia  oi\eii  more  certainly  true  than  any  one  of  the  particular  propositions 
from  which,  by  an  act  of  induction,  it  was  inferred.  For,  each  of  those 
particular  (or  rather  singular)  propositions  involved  an  inference,  from 
the  impression  on  the  senses  to  the  fact  which  caused  that  impression : 
and  this  inference  may  liave  been  erroneous  in  any  one  of  the  instances^ 
but  cannot  well  have  been  erroneous  in  all  of  them,  provided  tbeii 
number  was  suilicicnt  to  eliminate  chance.  The  conclusion,  therefore, 
that  is,  the  general  proposition,  may  dcsen'e  more  complete  reliance 
than  it  would  bo  saio  to  repose  in  any  one  ot  the  inductive  premisses. 

The  logic  of  observation,  then,  consists  solely  in  a  correct  discrimi- 
nation between  that,  in  a  result  of  obsen'ation,  which  has  really  been 
perceived,  and  that  which  is  an  inference  from  the  perception.  What- 
ever portion  is  inference,  is  amenable  to  the  rales  of  induction  already 
ti'eated  of,  and  requires  no  further  notice  here:  the  question  for  us  in 
this  place  is,  when  all  which  is  inference  is  taken  away,  what  remains] 
There  remain,  in  the  first  place,  the  mind's  own  feelings  or  states  of 
consciousness,  namely,  its  outward  feelings  or  sensations,  and  its  inward 
feelings  —  its  thoughts,  emotions,  and  volitions.  Whether  anything  else 
remains,  or  all  else  is  inference  from  this ;  whether  tlio  mind  is  capable 
^f  directly  perceiving  or  apprehending  anything  except  states  of  its 
own  consciousness — is  tlie  peculiar  problem  of  the  higher  or  tranp- 
neudental  metaphysics.  But  after  excluding  all  questions  on  whim 
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mtitapby^ieians  differ,  it  remains  Irue  that  for  moeti:  purpit^es  llie  5i» 
criminftiion  we  arc  railed   upnti  practically  to  exerctH!  is  borween 
Bonsations  or  other  rcelintrs,  of  uur  own  or  of  other  people,  and  infer- 
ences drawn  from  ihem.     And  on  the  theory  of  Observulion  ttiia  is  all 
which  Beenu  necesaary  to  be  said  in  this  place. 

§  3,  If.  in  llic  uiniplest  obeenalinn,  or  in  \vhat  piiMies  for  such,  there 
.»  a  Inrire  part  which  is  not  olkftorvation  but  something  cIbc  ;  so  ia  the 
simplest  description  of  an  obsicrvalion,  there  is,  and  must  oJwoys  be, 
much  mure  oAserted  than  is  contained  in  the  jwrccption  itsclt.  Wo 
cannot  describe  a  fact  without  implying  more  than  the  fact.  7'lie  per 
cepiion  is  only  of  one  indi^'idual  thing ;  but  to  deBcribe  it  is  to  'iffirm 
a  connexion  between  it  and  every  other  tiling  which  is  either  denoted 
or  c<»nnoied  by  any  of  tlie  terms  useil.  To  begin  with  an  exa^iple. 
than  \vhich  none  can  be  conceived  more  elementary :  I  have  a  senna* 
tion  of  flight,  and  1  endeavor  to  describe  it  by  saying  that  I  eee  some- 
thing white.  In  saying  this,  I  do  not  solely  aiHrm  my  sensation ;  I 
also  class  it.  I  assert  a  rcAcmblanco  l>etween  the  thing  I  see,  and  all 
things  which  I  and  others  are  accustomed  to  call  white,  I  assert  that 
it  resembles  them  in  the  circumstance  in  which  they  all  resemble  one 
another,  in  tliiit  which  is  the  crroiind  of  their  twing  called  by  the  name. 
This  U  not  merely  one  way  of  describing  an  olieen'ation,  but  the  only 
way.  If  I  would  eitlier  register  ray  observation  for  my  own  future 
use,  or  make  it  knotvn  for  the  benefit  of  others,  I  must  assert  a  recem- 
blance  between  the  fact  which  I  have  observed  and  Aomething  els«*. 
It  is  inherent  in  a  description,  to  be  the  statement  of  a  resemblance, 
or  resemblances. 

These  reRemblances  are  not  always  apprehended  directly,  by  mertdy 
comparing  ilic  object  ol>Ber\-ed  with  rohu!  other  present  object,  or  with 
our  recollection  of  an  object  which  is  absent.  They  are  often  asrer- 
tained  through  imniedinte  marks,  that  is,  deductively.  In  describing 
some  new  kind  of  animal,  Kupposc  me  to  say  that  it  measures  ten  feet  in 
length,  from  the  forehead  to  the  extremity  of  the  tail.  I  did  not  ascer- 
tain this  by  the  unassisted  eye.  I  had  a  two-foot  rule  which  I  applied 
In  the  tibject,  and,  as  we  commonly  say,  measured  it;  an  operation 
which  wiia  not  whnlly  mnnual,  hut  partly  also  mathematical,  invohing 
the  two  propositions,  Five  times  two  is  ten,  and  Things  which  are 
equal  to  the  same  thing  are  equal  to  otic  another.  Hence,  the  fact 
that  the  animal  is  ten  feet  long  is  not  an  immediate  perception,  but  a 
conclusion  from  reasoning  ;  the  minor  premisses  nlnne  being  fumi.shod 
by  obsen-alion  of  the  object.  But  this  doos  not  hinder  it  from  being 
rightly  culled  a  description  of  the  animal. 

To  pass  at  once  from  a  very  simple  to  a  very  complex  example :  I 
affirm  that  the  earth  ia  globular.  The  assertion  ia  not  grounded  upon 
direct  perceprioD;  fur  the  figure  of  the  earth  cannot,  by  us.  be  directly 
perceived,  although  the  assertion  would  not  be  true  unless  circum- 
stances could  be  suppoPCHl  under  which  its  truth  could  bo  so  perceived. 
Tlml  the  form  of  the  earth  is  globular,  is  inferred  from  certain  marks, 
as  for  instance  fr(»m  this,  that  its  shadow  thrown  upon  the  moon  is  cir- 
cular; or  tltis,  that  nn  the  sea,  or  any  extensive  plain,  our  horizon  is 
always  a  circle  ;  either  of  which  marks  is  incompatible  widi  any  other 
than  8  globular  fonn.  I  assert  further,  that  the  earth  is  that  particular 
kind  of  globe  which  is  termed  an  oblate  sphoi*oid;  because  it  is  found 
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hy  mGOsuremeDt  in  the  cKrection  of  die  racridian,  tliat  the  lengtli  on  the 
fiurfacA  of  iho  earth  which  niihtcnds  a  given  angle  at  its  centre,  dimin- 
ishes as  wo  recede  from  the  equator  nnd  approacli  the  polos.  Bui 
these  propositions,  that  the  earth  la  ghibular,  and  that  it  in  an  oblate 
spheroid,  assert,  each  of  diem,  one  individual  fact;  in  its  own  nature 
capable  of  being  perceived  by  the  senses  when  the  requisite  organs 
and  the  necessary  pooition  are  supposed,  and  only  not  actually  per- 
ceived because  these  organs  and  mat  position  ore  wanting.  That 
which,  if  the  fact  could  have  been  seen,  would  have  been  called  a  de- 
scription of  the  fii^^ure  of  the  earth,  may  without  impi-opriety  be  so 
called  when  instead  of  l>eing  seen  it  is  inferred.  But  we  could  not 
without  impropriety  call  eitlicr  of  these  assertions  an  induction  from 
facts  rc4i[M>cting  the  earth.  They  are  not  gent-ral  propnsitinns  collected 
from  particular  facts,  hut  particular  facts  doluced  from  j^eneral  prop- 
ositions. They  are  conclusions  obtained  deductively,  from  premisses 
originating'  in  deduction ;  but  of  these  premisses  come  were  not  ob- 
tained by  observation  of  the  earth,  tinr  had  any  peculiar  reference  to  it. 

If,  then,  liio  truth  respecting  the  figure  of  the  earth  is  not  an  indue-  N 
tion,  ^vhy  should  the  truth  nispecting  the  figure  of  the  earth's  orbit  be 
sol  Mr.  ^Vhewoll  contends  that  it  is;  aUhonirli  the  two  cases  only 
differ  in  this,  that  the  form  of  the  orhit  was  not,  like  the  form  of  the 
earth  itself,  dnducrd  by  ratiocination  from  facts  which  were  marks  of 
cllipticity,  but  \vns  ffot  at  by  boldly  Gjucssirg  that  the  path  was  an 
ellipse,  end  finding  afterwards,  on  examination,  that  the  observations 
were  in  harmony  with  the  hypothesis.  Not  only,  according  to  Mr, 
Who^vell,  is  this  process  of  guessing  and  verifying  our  guesses  induc- 
tion, but  it  is  the  whole  of  induction:  no  other  exposition  can  lie  given 
of  that  logical  operation.  That  ho  is  wrong  in  the  latter  assertion,  the 
whole  of  the  preceding  Rook  has,  I  hope,  sufficiently  proved  ;  and  that 
even  the  former  of  the  two  contains  a  hirgo  dose  of  error  with  but  a 
small  portion  of  truth,  was  atiemptod  to  be  shown  in  the  second  chap- 
ter of  the  same  Book.*  We  are  now,  however,  prepared  to  go  more 
into  the  heart  of  the  question  than  at  that  earlier  period  of  our  inquiry, 
and  a  few  words  will,  I  think,  suffice  to  dispel  alt  remaining  obscurity. 

9  4.  We  observed,  in  the  second  chapter,  that  the  proposition  "the 
earth  moves  in  an  ellipse,"  so  far  as  it  only  sen'es  for  the  colligation  or 
connecting  together  of  actual  observations,  (that  is,  as  it  only  affirms 
that  the  observed  positions  of  the  earth  may  bo  correctly  represented 
by  aa  many  points  in  the  circumference  of  an  imaginary  ellipse,)  is  not 
an  induction,  but  a  description  :  it  is  an  induction  only  when  it  affirms 
that  the  intermediate  positions,  of  which  there  has  been  no  direct 
observation,  would  be  found  to  correspond  to  the  remiuning  points  ot 
the  same  elliptic  circumference.  Now,  although  this  real  induction  is 
one  thing,  and  the  description  another,  we  are  in  a  very  different  con- 
dition for  making  the  induction  ai^or  we  have  obtained  the  description, 
and  berore  it.  For  ino-smuch  as  the  descri[»tinn,  like  all  other  descrip- 
tions, contains  the  assertion  of  a  resemblance  between  the  phenomenon 
described  and  something  else;  in  pointing  out  fiomething  which  the 
series  of  observed  places  of  a  planet  resembles,  it  points  out  something 
iu  which  the  several  places  themselves  agree.     If  the  series  of  plac« 
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corresponds  lo  as  many  poinu  of  an  cllipso,  the  places  tbemdelvet 
agree  in  being  situated  in  thai  oUipfle.  Wo  have,  tiierolbre,  by  meona 
of  the  deflcripcion,  obtained  tho  requisites  for  an  luductiun  by  the 
Method  of  Agreement.  The  succcsaive  obaen'ed  places  of  the  earth 
being  considered  as  eficcts,  and  its  motion  us  the  cause  which  produces 
them,  we  find  tliat  those  eSects,  that  is,  tliose  place.s  agree  m  the  cir- 
cumstemce  of  being  in  an  ellipse.  Wo  conclude  that  the  remaining 
elTects,  the  places  which  have  not  been  observed,  agree  in  the  same 
circumstance,  and  thai  the  law  of  the  motion  of  the  earth  is  modoQ  iii 
an  ellipse. 

The  Colligation  of  Facta,  therefore,  by  means  of  hypotheses,  or,  as 
'  Mr.  Mliewell  prefers  to  say,  by  means  of  Conceptions,  instead  of  beinjEf, 
as  ho  supposcB,  Induction  itself,  takca  its  proper  place  among  opera- 
tions subsidiary  to  Induction.  All  Induction  supposes  that  we  have 
previously  compared  the  requisite  number  of  individual  instances,  and 
ascci'taincd  in  wliat  circumstances  tliey  agree  ;  the  Colligation  of  Facts 
is  no  other  than  this  preliminary  operation :  and  tho  proper  office  of 
*'  clear  and  appropriate  ideas,"  on  the  necessity  of  which  Mr.  WheweU 
has  said  eo  much,  is  to  enable  us  to  perform  tliis  operation  correctly. 
When  Koplor,  after  vainly  endeavoring  to  connect  the  observed  places 
of  a  planet  by  vurioua  hypotheses  of  circular  motion,  at  last  tried  tlic 
hypotliesis  'it  an  ellipse  and  found  it  answer  to-the  phenomena,  whal 
he  really  attempted,  first  unsuccessfully  and  at  last  successfully,  was  to 
discover  the  circumstance  in  which  all  the  observed  positions  of  the 
planet  asrecih  And  when  he  in  like  manner  connected  another  set  of 
ohson-ed  facts,  the  periodic  times  of  tho  different  planets,  by  the  prop- 
osition that  tho  squares  of  the  tirae»  aro  proportional  to  the  cubes  uf 
the  distances,  what  he  did  was  simply  to  ascertain  the  property  in 
which  the  periodic  times  of  all  the  different  planets  agreed. 

Since,  therefore,  all  tliat  is  true  and  to  the  purpose  in  Mr.  Whewoll's 
doctrine  of  Conceptions  might  be  fully  expressed  by  the  more  familiar 
term  Hypothesis  ;  and  since  his  Colligation  of  Facts  by  means  of  ap 
propriate  Conceptions,  is  but  tho  ordinary  process  of  Hnding  by  & 
comparison  of  phenomena,  in  what  consists  their  agTOcmcnt  or  resem- 
blance ;  1  would  willingly  have  confined  mpelf  to  those  better  under- 
stood expressions,  and  persevered  to  tlie  end  in  the  same  abstinence 
which  I  nave  hitherto  observed  from  all  ideological  discussions;  con- 
sidering the  mechanism  of  our  thoughts  to  be  a  topic  distinct  from  and 
irrelevant  to  tho  principles  and  rules  by  which  the  trustworthiness  of 
tlio  results  of  thinking  is  to  be  estimated.  Since,  however,  a  work  of 
such  high  pretensions,  and,  it  must  also  he  said,  of  so  much  real  merit, 
has  rested  tlie  whole  theory  of  Induction  upon  such  ideological  con- 
siderations, it  seems  necessary  for  others  who  follow,  to  claim  for 
themselves  and  their  doctrines  whatever  position  may  properly  belong 
to  them  on  the  sajne  metaphysical  ground.  And  this  is  the  object  o' 
the  succeeding  chapter. 
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CH/VPTER  U. 

OP  ABSTRACnOS,  OB  TWE  FORMATION  OP  COMCEPTIONft 

{  1.  The  tnctaphyaical  inquiry  into  the  natorc  and  coniposition  of 
what  have  been  called  Abstract  Ideas,  or  in  other  words,  of  the  notioiu 
which  uuwcr  in  tho  raind  to  classes  and  to  general  nanieA,  beluugs  not 
to  Logic,  but  to  a  difierent  science,  and  our  purpose  does  not  require 
chat  we  sfaould  enter  upon  it  here.  We  are  only  concerned  with  rhe 
universally  acknowledged  fact,  that  such  general  notions  or  concep- 
tions do  exist.  The  mind  can  conceive  a  multitude  of  individual  things 
as  one  assemblage  or  class ;  and  general  names  do  really  sugi'est  to  us 
certain  ideas  or  mental  representations,  otherwise  we  could  not  use  the 
names  wirJi  conflciousnesa  of  a  meaning.  Wlicther  the  idea  called  up 
by  a  general  name  i^  composed  of  the  various  circurastancca  ia  which 
all  the  individuals  denoted  by  the  name  agree,  and  of  no  others, 
(which  is  tho  doctrine  of  Locke,  Bro«Ti,  and  tho  Conccptualiats);  or 
whether  it  be  the  idea  of  some  one  of  those  individuals,  clothed  in  its 
individualizing  peculiarities,  but  with  the  accompanying  knowledjre 
that  those  peculiarities  are  not  properties  of  the  class,  (which  is  the 
doctrine  of  Berkeley,  Dut^nld  Stewart,  and  tJio  modem  Nominalisia) ; 
or  wrtieiher  (as  held  by  Mr.  Mill),  iho  idea  of  the  class  is  that  of  a 
miscellaneous  aasomblage  of  individuals  belonging  to  the  cUss ;  or 
whether,  finally,  (what  appears  to  bo  the  truest  opinion)  it  be  any  one 
or  any  other  of  all  these,  according  to  the  accidental  circumstances  of 
the  case ;  certain  it  is,  that  some  idea  or  mental  conception  is  suggested 
by  a  general  name,  whenever  we  either  hear  it  or  employ  it  with  ron- 
vciousness  of  a  meaning.  And  this,  which  we  moy  call  if  we  please  a 
general  Idea,  represenU  in  oiu-  minds  the  whole  class  of  things  to  which 
ute  name  is  applied.  Whenever  we  think  or  reason  concerning  i\\n 
class,  we  do  i^o  by  means  of  this  idea.  And  the  voluntary  power 
which  tho  mind  has,  of  attending  to  one  part  of  wliat  is  present  to  il 
at  any  moment,  and  neglecting  another  part,  enables  ua  to  keep  nur 
reasonings  and  conclusions  respecting  the  class  unaffected  by  anything 
in  the  idea  or  mental  image  which  is  not  really,  or  at  least  which  we 
do  not  really  believe  to  be,  common  to  the  whole  class. 

We  have,  then,  general  conceptions:  we  can  conceive  aclases  as  a 
cla<is.  But  this  appears  to  mo  to  be  a  fact  which  Logic,  as  such,  may 
fairly  be  permitted  to  take  for  granted,  without  any  particular  exami- 
nation into  the  manner  of  it.  Logic  is  concerned  with  what  vre  can 
know,  and  with  what  we  can  assert,  but  not  with  what  we  can  con- 
ceive. We  can  sjieak.*  and  reason  of  a  number  of  objects  as  a  irlasb. 
and  we  can  know  them. to  be  a  class,  and  know  what  makes  them  ko; 
and  it  ia  enough  fur  Logic  to  understand  this,  and  to  know  that  the 
mind  has  whatever  powers  tliis  implies,  %vithout  inquiring  what  powers 
these  are.  However,  if  we  are  forced  to  enter  upon  thia  foreign 
gt'ound,  it  cannot  but  he  admitted  that  there  arc  such  things  as  generul 
conceptions,  and  that  when  wo  fiirm  a  set  of  phenomena  into  a  class, 
that  is,  when  we  compare  them  with  one  another  m  ascertain  in  what 
they  agree,  some  general  conception  is  implied  in  this  mental  opera- 
tion.    And  inasmtirli  as  such  a  comparison  is  a  necessary  preliminary 
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10  Induction,  it  18  most  true  that  Indaclion  could  not  go  on  without 
general  conceptions. 

§  3.  But  it  does  not  tlierefbrc  follow  that  ibesc  general  coDceptiuus 
must  have  ex-isted  in  the  mind  prcWoiutly  to  the  cniupariAon.  It  is  nol 
(as  Mr.  ^Vhewoll  socma  to  suppose.)  a  law  of  our  intellect^  that  in 
romparing  things  with  each  other  and  takiot;  note  of  their  agreement 
.ve  moroly  recooriize  as  realized  in  the  outward  world  something  tliat 
we  already  had  in  our  minds.  The  conception  orij^nally  found  it« 
way  to  us  as  the  result  of  such  a  comparison.  It  was  obtained  (in 
raetaphysi -^al  phrase,)  by  abstractian  from  individual  things.  Tlicse 
things  may  be  lliinga  which  wo  perceived  or  thought  of  on  former 
occasions,  but  they  may  also  be  the  things  wliich  we  are  perceiving  or 
thinking  of  on  the  very  occasion.  When  Kepler  compared  the  observed 
places  of  the  planet  Mars,  and  found  that  tlicy  agreed  in  being  points 
of  an  elliptic  circumference,  ho  applied  a  general  conception  which 
was  already  in  his  mind,  having  been  derived  from  liis  former  experi- 
ence. But  this  is  by  no  means  the  universal  case*  When  we  compare 
several  objects  and  Bnd  them  to  agree  in  being  white,  or  when  we 
compare  the  various  species  of  ruminating  animals  and  find  them  agree 
in  being  cloven-footed,  we  have  just  as  much  a  general  conception  in  our 
minds  as  Kepler  had  in  his  :  we  have  the  conception  of  "  a  white  thing." 
or  the  conception  of  "  a  cloven-footed  animal."  But  no  one  supposes 
that  we  necessarily  bring  those  concei^tious  witli  us,  and  superinduce 
them  (to  adopt  Mr.  Whewell's  expression*)  upon  the  facts;  because  iii 
these  simple  cases  everybody  sees  that  the  very  act  of  coro]>arison  which 
ends  in  our  connecting  the  facts  by  moans  of  the  conception,  may  be  the 
sfiurce  from  which  we  derive  the  conception  itselt  If  we  had  never 
seen  any  white  object  or  had  never  seen  any  cloven-footed  animal  before, 
we  should  at  the  same  lime  and  by  the  same  mental  act  ac<)uire  the  idea, 
and  employ  it  fiir  the  colligation  of  the  observed  ])honomena.  Kepler, 
on  tho  contrary,  really  had  to  bring  tlio  idea  intli  liim,  and  superindure 
it  upon  tho  facts;  he  could  not  evolve  it  out  of  them  :  if  he  had  not 
already  had  the  idea,  he  %Tould  not  havo  1>ecn  able  to  acrjuire  it  by  a 
comparison  of  tho  planet's  positions.  But  this  inability  wn>  a  mere 
accident :  the  idea  of  an  ellipse  could  have  been  acquired  from  the 
paths  of  tho  planets  as  effectually  as  from  anything  else,  if  tho  paths 
had  not  happened  to  be  invisible.  If  tho  planet  had  left  a  visible 
track,  and  wo  had  been  so  placed  that  we  could  see  it  at  tho  proper 
angle,  wo  might  have  abstracted  our  original  iilea  of  an  elli|»«e  from 
the  planetanr  orbit.  Indeed,  every  concept  inn  which  can  be  made  the 
instrument  tor  connecting  a  set  of  facts,  might  have  been  originally 
evolved  from  tlioso  vei^  facts.  The  conception  is  a  conception  o/* 
something;  and  that  which  it  is  a  c<incei)tion  of,  is  really  in  the  facta, 
and  might,  under  some  supposuble  circumstauces,  or  by  some  suppo- 
sablo  extension  of  the  faculties  which  we  actually  possess,  have  been 
detected  in  tliora.  And  not  only  is  this  always  in  itself  possible,  but 
it  actually  happeua.  in  almoat  all  cases  in  which  tho  obtanung  of  the 
right  conception  is  a  matter  of  any  considerable  difficulty.  I\>r  if  there 
bo  no  new  conception  required;  if  one  of  those  already  familiar  to 
mankind  will  servo  the  purpose,  the  accident  of  being  rhe  first  tc 
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wl.vuii  l\m  right  ono  orcura,  may  hap[>on  to  almost  anybody ;  at  least 
in  the  cutf*)  (»{'  a  sot  of  pticnoinena  which  the  whole  soientiJBc  world 
arc  engaged  in  attempting  to  connect.  The  honor,  in  Koplcr's  case, 
WAi  that  ut*  tho  accurate,  patient,  and  toilsome  calculatiumi  b^  which 
he  (:<impared  the  results  that  followed  from  his  diflerenc  guesses,  with 
the  observations  ot'  Tycho  Brahe  ;  but  the  merit  won  very  small  of  . 
KuesKing  an  ellipse:  the  only  wonder  la  that  men  had  not  guoaeed  it 
before,  nor  could  iliey  have  failed  to  do  so  if  there  had  not  exi»ied  an 
ubstiiiaie  it  /iriori  prejudice  that  tlic  hcavciily  bodies  must  move,  if  not 
ill  a  circle,  in  some  c^imbination  of  circles. 

The  really  dlHicuU  cases  are  thoee  in  which  the  conception,  that  is 
to  rreate  lij^ht  and  order  out  of  darkness  and  confusion,  baa  to  be  sought 
for  amony;  the  very  phenomena  which  it  afterwards  serves  to  aiTOUKC. 
W^y,  according  to  Mr.  Whewull  himself,  did  the  ancients  fail  in  dia- 
coveriiig  the  laws  of  nicchaiiicH,  ihal  i«,  of  equilibrium  and  of  the  com 
municalifiu  of  motion  }  Becauso  they  Imil  not,  or  at  }ensl  had  not 
clearly,  the  ideas  or  conceptions,  of  prrssuro  and  rcsisianco,  momen- 
lura,  and  uniform  and  accelcraiinK  lorco.  And  whence  could  they 
have  obtained  these  ideas,  except  from  the  very  facts  of  equilibrium  and 
motion!  The  tardy  development  of  several  of  tlic  physical  sciences, 
for  example  of  optics,  electricity,  ma^netism,  and  the  higher  generali- 
zations ot  chemisiry,  Mr.  Whewcll  ascribes  lo  the  fact  that  mankind 
bad  not  yet  possessed  themselves  of  the  Idea  of  Polarity,  that  is,  the 
idea  of  opposite  properties  in  oppo»ito  directions.  But  what  was  there 
Co  suggest  such  an  idea,  until,  by  a  separate  examination  of  several  of 
these  different  branches  of  knowledge,  it  was  shown  tliot  tho  facts  ff 
each  nf  thero  did  present,  "in  some  instances  at  least,  the  curious  pb<j- 
iiomenon  of  opposite  properties  in  opposite  directions]  The  ihing 
was  superlicially  manifest  only  in  iwu  cases,  thosv  of  tlic  magnet,  and 
of  electrified  bodies;  and  there  the  concej>tion  was  oncurnlH^red  with 
the  circumstance  of  material  poles,  or  fixed  poinifl  in  the  body  itself,  in 
which  points  this  opposition  of  properties  seemed  to  be  inherent.  The 
iirsi  comparison  and  abstraction  had  led  only  to  tliis  conception  of  pules ; 
and  if  anything  corre!tpoudin|r  to  that  conception  had  existed  in  tho 
phenomena  of  chemistry  or  optics,  the  diJficult)"  which  Mr.  Whewell 
justly  considers  as  so  f^reaf,  would  have  been  extremely  small.  The 
obscurity  arose  from  the  tact,  that  the  polarities  in  chemistry  and  optics 
were  distinct  species,  though  of  llio  same  genus,  with  the  polarities  in 
electricity  and  magnetism:  and  that  in  order  lo  assimilate  the  phe- 
nomena to  one  another,  it  was  necessary  to  compare  a  [Kjlarily  without 
poles,  such  for  instance  as  is  exemplified  in  the  polarization  of  light, 
and  the  polarity  with  poles,  which  we  see  in  the  magnet :  and  to  recog- 
nize thai  these  polarities,  while  different  in  many  other  respects,  agree 
in  llie  one  character  which  is  expressed  by  the  phrase,  fjj>poHite  jirop- 
erties  in  opposite  directions.  From  the  result  of  such  a  comparison  it 
was  that  the  minds  of  scientific  men  formed  tliis  new  general  concej>- 
lion ;  between  which,  and  the  first  confused  feeling  nf  an  analogy 
between  some  of  the  phenomena  of  light  and  those  of  oloclricity  and 
magnetism,  there  is  a  long  internal,  filled  up  by  the  labors  and  more 
or  loss  sagacious  suggestions  of  many  superior  minds. 

The  conceptions,  then,  which  w^e  employ  for  the  colligation  and 
methodization  of  facts,  do  not  develop  themselves  frnm  within,  hut  are 
imn^ossed  upon  the  mind  from  ^vitbout;  iJiey  ore  ucvei  obtained  other- 
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*vise  than  by  woy  of  comparison  and  abstraction,  and,  in  the  most 
important  and  ihe  most  numerous  cases  arc  evolved  by  abstraction 
&om  tho  very  phenomena  which  it  is  their  otHce  to  collifrate.  1  am  far 
from  wishmg  to  imply  that  it  is  not  often  a  very  difficult  thing  To  per 
form  this  process  of  abstraction  %vell,  or  that  the  success  of  an  induc- 
tive operation  does  not,  in  many  cases,  principally  depend  upnn  the 
ftkill  witii  wliich  we  perform  it.  Bacon,  in  his  forcible  manner,  desig- 
nated as  one  of  the  principal  obstacles  to  good  induction,  general  con- 
cejitions  wrongly  formed,  '*notiono«  temerd  a  rebus  ahstractas:*'  to 
which  Mr.  Wbewell  adds,  that  not  only  does  bad  abstraction  make  bad 
induction,  but  that  in  order  to  perform  induction  well,  wo  roiist  have 
al>stractcd  well;  our  general  conceptions  must  bo  "  clear*'  and  '*  appro 
priatc"  to  tho  matter  in  hand.  Nor  citn  it  be  doubted  that,  in  what 
they  thus  said,  both  Bacon  and  Mr.  Wliewell.  ihough  they  expressed 
their  meaning  vaguely,  had  a  meaning,  and  a  highly  important  one. 

§  3.  In  attempting  to  show  what  il»e  difficulty  in  this  matter  really 
IS,  and  bow  it  w  surtnonnted.  I  must  bog  tho  reader,  once  for  all,  to 
bear  this  in  mind:  Tiiat  althoiiQ^b  in  discussing  Mr.  Whe well's  opin- 
ions I  am  willing  to  adopt  his  language,  and  to  speak,  therefore,  of 
connecting  facta  through  the  instrumentality  of  a  conception,  this  tech- 
nical phraseology  meand  neither  more  nor  less  than  what  is  commonly 
called  comparing  the  facts  with  one  another  and  determining  in  what 
thoy  agree.  Nor  has  the  technical  expression  even  the  advantage  of 
being  metaphysically  correct.  Tho  facts  are  not  conntcted;  ihcy 
remain  separate  facts  as  they  were  before.  The  ideat  of  the  fuels  may 
l>ecome  comiccied,  that  is,  we  may  be  led  to  think  of  them  together; 
but  this  consequence  is  no  more  than  what  may  be  produced  by  any 
casual  association.  What  really  takes  place,  is.  1  conceive,  more  phi- 
loBophically  cxprossod  by  the  common  word  Comparison,  than  by  the 
phnufes  "to  connect"  or  "to  superinduce."  For,  as  the  general  con- 
ception is  itself  obtained  by  a  comparison  of  particular  phenomena,  so, 
when  obtained,  the  mode  in  which  we  apply  it  to  other  phenomena  ia 
again  by  comparison.  We  compare  phenomena  with  each  other  to  gel 
tho  conception,  and  we  then  compare  those  and  other  phenomena  with 
tho  conception.  Wo  got  tho  conception  of  an  animal  (for  instance)  by 
comparing  different  animals,  and  when  we  allcrwards  see  a  creature 
re.serabling  an  imimal,  we  compare  it  with  our  general  conception  ol 
an  animal;  and  if  it  agrees  with  that  general  conception,  we  include  it 
in  the  class.     The  conception  becomes  the  type  of  comparison. 

And  we  need  only  consider  what  comparison  is,  to  see  that  whcro 
the  objertj)  are  more  than  two,  and  still  more  when  they  are  an  indefi- 
nite number,  a  type  of  some  sort  is  an  indi.Hj>e usable  condition  of  the 
comparison.  Wlien  wo  have  to  arrange  and  classify  a  great  number  ot 
objects  according  tn  ilicir  ngroements  and  differences,  wo  do  not  make 
a  cwnfiised  attempt  to  compare  all  mth  all.  Wo  know  thot  two  things 
are  att  much  as  the  human  mind  can  attend  to  at  a  time,  and  wo  there- 
fore f)N  upon  one  of  the  objects,  either  at  hazard  or  because  it  offers  in 
a  peculiarly  striking  manner  some  important  character,  and,  taking  this 
DS  our  standard,  we  compare  with  it  one  object  after  another.  If  wo 
6nd  a  second  object  which  presents  a  remarkable  agreement  with  the 
first,  inducing  us  to  class  them  together,  the  question  instantly  arisen 
in  v'hat  ciicumstances  do  they  agree  ]  and  to  take  notice  of  these  ci' 
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cumBtancea  ia  alrcftdy  n  Hrst  stogo  of  aliatmctlon,  giving  riso  to  a 
general  conception.  Having  advanced  thus  far,  when  we  now  take  in 
band  a  third  object,  vre  naturally  ask  ourselves  the  question,  not  merely 
whctner  this  third  object  agrees  wth  the  first,  but  whether  it  agrees 
with  it  in  the  same  circumatances  in  which  tlie  second  did  !  in  other 
words,  whether  it  agrees  with  the  general  conception  which  has  been 
obtained  by  abstraction  from  the  first  and  second  1  nius  wo  seo  the 
tundency  of  general  conceptions,  as  soon  ta  formed,  to  substittit^  them 
selves  as  types,  for  whatever  individual  objects  previously  answered 
tltat  [jurposc  in  our  comparisons.  Wo  may,  perhaps,  find  that  no 
conflidorablo  number  of  other  objects  agree  with  tliU  first  gonei*aI  con- 
ception; and  that  wo  must  drop  the  conception,  and  bcgirmiiig  again 
with  a  ditterenl  individual  case,  proceed  by  different  comparisons  to  a 
dilVoix^nl  general  conception.  Sometimes,  again,  we  find  that  the  same 
conception  will  serve,  by  merely  leaving  out  some  of  its  circumstautTes ; 
and  by  this  higher  eflbrt  of  abstraction,  wo  obtain  a  still  more  general 
conception;  as,  in  the  case  formerly  referred  to,  we  ro3e  from  ibo 
concontion  of  poles  to  the  gcuoral  conception  of  opposite  properties  in 
opposite  directions  ;  or  as  those  South  Sea  islanders,  whose  cnnrcption 
ot  a  quadruped  had  been  abstracted  from  hogs  (the  only  animals  ot  that 
description  which  they  had  seen),  when  they  aflerwards  compared  that 
conception  with  other  quadrupeds,  dropped  some  of  the  circumstances, 
and  arrived  at  the  more  general  conception  which  Europeans  associate 
with  the  term. 

These  brief  remarks  contain,  I  believe,  al!  that  is  well-grounded  in 
Mr.  Wlicwell's  doctrine  that  tho  conception  by  which  the  mind  ar- 
ranges and  gives  unity  to  phenomena  must  be  furnished  by  the  mind 
itself,  and  that  we  find  the  right  conception  by  a  tentative  process, 
trying  first  one  and  thou  another  until  we  hit  the  mark.  It  has  been 
seen  that  the  conception  is  not  furnished  Ay  the  mind  until  it  has  been 
furnished  to  the  mmd;  and  that  the  facts  which  supply  it  are  some- 
times extraneous  facts,  but  more  often  tho  very  facts  which  we  aro 
attempting  to  arrange  by  it.  It  is  quite  true,  however,  that  in  endeav- 
oring to  arrange  the  facts,  at  whatever  point  we  begin,  we  never  ad- 
Tance  three  steps  without  forming  a  general  conception,  more  or  loss 
distinct  and  precise ;  and  that  this  general  conception  becomes  tho 
clue  which  we  instantly  endeavor  to  trace  tlirough  the  rest  of  the  facta, 
or  ratlier,  becomes  the  standard  with  which  we  thenceforth  compare 
them.  If  we  are  not  satisfied  with  the  agreements  which  we  discover 
among  the  phenomena  by  comparing  them  with  this  type,  or  with  some 
atiU  more  general  conception  which  by  an  additional  stage  of  abstrac- 
tion we  can  form  from  the  type:  we  change  our  course,  and  look  out 
for  other  agreements  :  we  recommence  tho  comparison  from  a  different 
starting  point,  and  so  generate  a  different  set  of  general  conceptions. 
This  is  the  tentative  process  which  Mr.  Whowoll  apoaks  of;  and  this 
it  «  which  suggested  the  theory  that  the  conception  is  supplied  by  the 
mind  itself.  The  diffevent  conceptions  which  the  mind  successively 
tries,  it  either  already  possessed  from  its  prenous  experience,  or  they 
were  supplied  to  it  in  tho  very  first  stage  of  the  corresponding  act  of 
comparison ;  and  t^ince,  in  tho  subsequent  part  of  the  process,  t!ie  con- 
ception manifested  itself  as  something  compared  with  the  phenomena, 
not  uvolred  from  them,  Mr.  WhowoU'a  opuiion,  though  I  i^annot  help 
thinking  it  erroneous,  is  not  unnatural. 
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§  4.  If  thU  l>e  a  cottccC  account  of  tlio  uistnimcnlality  of  general 
concejJtiona  in  the  compansou  which  nccetftiarily  precedes  Induction, 
wc  shall  easily  bo  able  to  iritnalate  into  our  own  language  what  Mr. 
\Vhi;wL'll  means  by  Baying  that  conccplious,  to  be  sulieervient  to  Induc- 
tion, raust  be  "clear"  and  *'  uppropriale." 

11'  the  coiiceptioit  ciirresponuB  to  a  real  agrcoment  among  the  pbe- 
□omena ;  if  the  comparisou  which  wo  have  made  of  a  set  of  objects  haa 
led  UH  to  cla#s  tliem  according  to  real  resemblances  and  diflerencc« ; 
the  conception  wliich  docH  this  may  not  indeed  be  clear,  but  it  cannot 
fail  to  be  appropriate,  for  Bomo  purpose  or  other.  The  question  of  ap- 
proprialenesi  is  relative  to  the  particular  object  we  have  in  view.  As 
soon  &s,  by  our  cum[NLriH0u,  wc  Imve  ascertained  some  agreement,  some- 
thing which  can  be  predicated  in  common  of  a  nunil>er  of  objcctjs;  wo 
have  obtained  a  hu»\&  on  which  on  inductive  process  U  capable  of  being 
founded.  But  the  ngrcenients,  or  tlie  ulterior  consequences  to  which 
those  agreements  lead,  may  be  of  very  different  degrees  of  importance. 

If,  for  instance,  we  only  compare  animals  according  to  their  color^ 
and  class  those  logcrher  which  arc  colored  alike,  wc  form  the  general 
conceptions  of  a  white  animal,  a  black  animal,  &c..  which  are  concep- 
lions  legitimately  formed ;  and  if  an  induction  were  to  be  attempted 
concerning  the  causes  of  the  colors  of  animals,  this  comparison  would 
be  the  proper  and  necetssary  preparation  for  such  an  induction,  but 
would  not  help  us  towards  a  knowledge  of  the  laws  of  any  other  of  the 
j)roportics  of  animals:  while  if,  with  Cuvicr.  wo  compare  and  class 
them  according  to  the  structure  of  the  skeleton,  or,  with  Blaiuville, 
acconling  to  the  nature  of  their  outward  integuments,  the  agreements 
and  diflerenc^s  which  are  obsen-able  in  these  respects  arc  not  only  of 
much  gre-ater  importance  in  themselves,  but  are  marks  of  agreements 
and  dii1'ereni!fis  in  many  other  most  important  particulars  of  the  struc- 
ture and  modo  of  life  of  the  animals.  If,  therefore,  tlie  study  of  their 
structui'c  and  hubits  be  our  object,  the  conceptions  generated  by  these 
last  comparisons  arc  far  more  "  appropiiatc"  than  tliose  generated  by 
the  former.  Notliiug,  other  than  this,  can  be  meant  by  the  appropri- 
ateness of  a  conception. 

When  Mr.  Whewell  says  that  tlie  ancients,  or  the  schoolmen,  or  any 
mfMlem  philosophers,  missed  discovering  the  real  law  of  a  phenomenon 
because  they  ajiplicd  to  it  an  inappropriate  instead  of  an  appropriate 
conception  ;  he  can  only  mean  that  in  comparing  various  instances  of 
tlie  phenomenon,  to  ascertain  in  what  those  instances  agreed,  they 
miaaed  the  important  points  of  agieemeut ;  and  fastened  upon  such  as 
wore  either  imaginary,  and  no  agreements  at  all,  or  if  real  agreements, 
wore  comparatively  trifling,  and  had  no  connexion  wJtli  llie  phenoii>- 
enon,  the  law  of  which  was  sought. 

Aristotle,  philosophizing  on  the  subject  of  motion,  remarked  that 
certain  motions  apparently  take  place  spontaneously  ;  bodies  fall  to  the 
ground,  6amo  ascends,  bubbles  of  air  rise  in  water,  &c.:  and  these  be 
called  natural  motions  ;  while  otliera  not  only  never  take  place  without 
external  incitement,  but  even  when  such  incitement  is  applied,  tend 
upon  tan  eously  to  ccaso;  which,  to  distinguish  tliem  from  tne  former, 
ho  called  violent  motions.  Now,  in  comporing  the  so-caJIed  natural 
inoiions  with  one  another,  it  appeared  to  Aristotle  thnt  they  agreed  in 
one  circumstance,  namely,  that  the  body  which  moved  (or  seemed  to 
move)  spontaneously,  was  moving  tawarda  its  own  pfacc;  meaning 
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tliereiiy  the  place  froni  wlience  it.  origiiiiiUy  came,  or  the  ]>lace  where 
a  great  quaiiiity  of  matter  similar  to  itself  was  assembled.  In  the  other 
clasii  of  motions,  as  when  bodies  are  thrown  up  in  the  air,  they  are,  on 
the  ronlriiry,  mov'inf^Jrom  tlieir  own  place.  Now,  this  conception  of 
a  body  moving  towards  its  own  place  may  justly  be  considered  iuap- 
propriatc  ;  because,  lliong^h  it  expresses  a  circumstance  really  found  m 
some  of  the  most  familiar  instances  of  motion  apparently  apontancoua, 
yot.^Mi*,  there  are  many  other  cases  of  such  motion,  in  which  that  cir- 
cumstance is  absent:  the  motion,  for  instance,  of  the  earth  and  planets. 
Secondly,  even  wlien  it  is  present,  the  motion,  on  closer  examination, 
would  often  he  seen  not  to  oe  spontaneous :  aa,  when  air  rises  in  water, 
it  does  not  rise  by  its  own  nature,  but  is  pushed  up  by  the  superior 
weight  of  the  water  which  presses  upon  it.  Finally,  there  are  many 
cases  in  which  the  spontaneous  motion  takes  place  in  the  contrary 
direction  to  what  the  theory  considers  as  the  body's  own  place  ;  for 
instance,  when  a  fog  rises  from  a  laka,  or  when  water  dries  up.  There 
is,  therefore,  no  agreement,  but  only  a  superficial  semblance  of  ap7*ee- 
munt,  which  Tanishes  on  closer  inspection :  and  hence  the  conception 
is  "  inappropriate."  We  may  add  that,  in  the  case  in  question,  no  con- 
»ceplion  would  t>e  appropriate;  there  is  no  agreement  which  nina 
through  all  the  cases  of  spontaneoun,  or  apparently  spontaneous,  mo 
tion  :  they  cannot  be  brought  under  one  law — it  is  a  case  of  Plurality 
of  Causes.* 

§  5.  So  much  for  the  first  of  Mr.  WhowcU's  conditions,  that  conccp 
lions  must  bo  appropriate.  The  second  is,  that  they  shall  be  "clear;" 
and  let  us  consider  what  tliis  implies.  Unless  the  conception  corre- 
sponds to  a  real  agreement^  it  has  a  worse  defect  than  that  of  not  being 
clear;  it  is  not  applicable  to  the  case  at  all.  Among  the  phenomena, 
therefore,  which  we  are  attempting  to  connect  by  means  of  the  con- 
ception, we  must  auppuso  that  there  really  is  an  agreement,  and  thai 
the  conception  is  a  conception  o^' that  agreement.  In  order,  then,  that 
it  should  be  clear,  the  only  requisite  is,  that  we  shall  know  exactly  in 
what  the  ogi'oemonl  consistfi;  that  it  shall  have  been  carefully  obser\'cd, 
and  accurately  rememl>erod.  "We  are  said  not  to  have  a  clear  concep- 
tion of  the  resemblance  among  a  set  of  objects,  when  we  have  only  a 
general  feeling  that  they  resemble,  without  having  analyzed  their 
resemblanco,  or  perceived  in  what  points  it  consists,  and  fixed  in  our 
memory  an  exact  recollection  of  those  points.  This  want  of  clearness, 
or,  as  it  may  be  otherwise  called,  this  vnguoness,  in  the  general  con- 


•  Other  examples  of  insppronritle  cotiMptiona  are  given  by  Mr.WhowcU  {Pfiit.  Imi.  Sc. 
U.,  186).  as  follow*:— "Aruitoue  and  his  lolloMrcrs  mdcivoroi  in  Tain  to  sccouiit  for  the 
mfchanical  rolalKiii  of  forcea  in  th«  Iwct,  by  applying  the  tnttppr»jjrMte  gcomctnciU  con- 
ceptions of  Iho  properties  of  the  circle :  thoy  failed  tn  explaining  the  form  of  the  luminous 
spot  matit^  by  the  sun  ahininj;  through  a  hole,  becauM  tbcy  applied  the  inaj^j-ropnate  con- 
ception of  a  circular  fMitftf  in  the  sun^shght:  ibey  apeculaied  to  do  pur(>ose  at>»ut  the 
eleRKntary  compoaUion  of  bodies,  because  their  ansumed  the  inappropnait  cunc«:i>tioti  ot 
tikmeat  between  the  elementi  luwl  the  compouna.  instead  of  the  genuine  notion  of  elemRnta 
rnorrly  dtterminin^  the  qiiahtinji  of  the  compouTMl."  But  in  these  caaca  there  .'»  mor«  than 
an  inuppirotmate  coDception  ;  there  is  a  false  conception  ;  one  which  baa  oo  prdolypa  in 
Qaliiri'.  nfithiiig  corrcspundin);  to  it  in  fact*.  This  is  evidtni  in  the  last  two  eAamples,  and 
iictiually  tme  in  the  fital;  the  "  propertioa  of  the  circle"  which  were  rcfprred  to,  being 
purely  fanlneitical.  There  to.  therefore,  an  error  beyond  the  wronf;  choice  of  a  principle  ol 
(eneralizaiion  ;  them  i*  a  fnUeswumplion  of  mutters  of  fuct.  The  attempt  ia  made  to  re- 
solve ceTtmn  lawfl  of  nntnre  into  a  more  Rcnemt  law,  that  Uw  being  not  one  which,  thoiigb 
.eal,  til  inappropiiito,  hut  one  wholly  imaginary- 
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cepdon,  may  be  owini^  cither  to  our  having  no  accurate  knowledgel 
ihe  objects  ihomselves,  or  merely  to  our  not  having  caretuUy  comptit| 
them.  Thus  a  person  may  have  no  clear  idea  of  a  ship  because  he  h^T 
never  seen  one,  or  because  he  remember*  bxit  little,  anil  ihot  faintly, 
of  what  ho  has  seen.  Or  he  may  have  a  perfect  knowlerl^c  and 
remembrance  of  many  ehips  of  various  kinds,  frigates  umujig  ihe  rest, 
but  he  may  have  no  clear  but  only  a  coiifuxed  idea  of  a  frignte,  liecausv 
ho  has  not  compared  them  sufficiently  to  have  remarked  and  rctnem- 
bored  in  what  particular  points  a  frigate  differs  from  some  other  kind 
yf  »hip. 

It  is  not,  however,  necessary,  in  order  to  have  clear  ideas,  that  wo 
should  know  all  the  common  properties  of  the  tilings  which  wo  class 
together.  That  would  be  to  have  our  conceptions  of  the  class  com- 
plete as  well  as  clear.  It  is  sufficient  if  wc  never  class  thinjga  together 
without  knowing  exactly  why  we  do  90  —  without  having  asccrtainod 
exactly  what  agreements  wc  aro  about  to  include  in  our  conception ; 
and  if,  after  having  thus  fixed  our  conception,  wc  never  vary  from  it, 
never  include  in  the  class  anything  which  has  not  those  cominon 
properties,  nor  exclude  from  it  anything  which  has.  A  clear  concep- 
tion moans  a  determinate  conception;  one  which  does  not  fluctuate,  , 
which  is  not  one  thing  to-day  and  another  to-morrow,  but  remains  fixed 
and  invariable,  except  when,  from  the  progress  of  our  knowledge,  or 
the  correction  of  some  error,  we  consciously  add  to  it  or  alter  it. 
A  persou  of  clear  ideas,  is  a  person  who  always  knows  in  virtue  oi 
what  properties  his  classes  arc  constituted ;  what  attributes  aro  con 
noted  oy  nis  general  names. 

The  principal  rc^tuisitcs,  tlierefore,  of  clear  conceptions,  are  habita 
of  attentive  observation,  an  extensive  experience,  and  a  memory  which 
receives  and  retains  an  exact  image  of  what  is  obscn'od.  And  in 
proportion  as  any  one  has  the  habit  of  ohsening  minutely  and  com- 
paring carefully  a  paiticulor  class  of  phenomena,  and  an  accurate 
memory  for  the  results  of  the  observation  and  comparison,  so  will  his 
conceptions  of  that  class  of  phenomena  bo  clear;  provided  he  has  the 
indispensable  habit,  (naturally,  however,  resulting  from  those  other 
cndnwinents,)  of  never  using  general  names  witliout  a  precise  con- 
notation. 

As  the  clearness  of  our  conceptions  chiefly  depends  upon  the  rare- 
fulness  and  accuracy  of  our  observing  and  comparing  faculties,  so  their 
appropriateness,  or  rather  the  chance  we  have  of  hitting  upon  the 
appropriate  conception  in  any  case,  mainly  depends  upon  the  activity 
of  the  same  faculties.  Ho  who  by  habit,  grounded  on  sufficient  natural 
aptitude,  has  acquired  a  readiness  in  accurately  observing  and  com- 
paiing  phenomena,  will  perceive  so  many  more  agreements  and  will 
perceive  tlicm  so  much  morn  rapidly  than  other  people,  that  the  chances 
aro  much  greater  of  his  perceiving,  in  any  instance,  the  agreement  on 
which  the  important  consequences  depend. 

\  0.  We  are  not,  at  tlte  same  time,  to  forget,  that  the  agreement 
cannot  always  bo  discovered  by  mere  comparison  of  the  very  phenom 
ena  in  question,  without  the  aid  of  a  conception  acquired  eUewhere; 
as  in  the  case,  so  often  referred  to,  of  the  planetary  orbits. 

The  search  for  the  agreement  of  a  set  of  nhenomena  is  in  tnith 
very  similar  to  the  search  for  a  lost  or  hidden  object.    At  first  wo  plac^ 


NAMING. 


397 


ourselves  In  a  sufTtcicntly  comiuaiiding  position,  and  ca^it  our  eye* 
round  us,  and  if  we  can  see  the  object,  ii  is  well  j  if  not,  we  ask  our- 
selves meutally  vvbat  ato  the  places  in  which  it  may  be  hid,  in  onler 
chat  wc  may  there  search  for  it :  aud  ao  on,  uutil  we  imagine  the  place 
where  it  rt^y  Is.  And  here  loo  we  require  to  have  had  a  previous 
concoplion,  or  knowledge,  of  those  diflerent  places.  Aa  in  this  fa 
miliar  process,  eo  in  the  philosophical  operation  which  it  illustrates, 
we  tirst  endeavor  to  tinu  the  lost  object  or  recognize  the  common 
attribute,  without  conjccturally  invoking  the  aid  of  any  prcAnously 
acquired  conception,  or  in  other  words,  of  any  hypothesis.  Having 
failed  in  this,  wo  call  upon  our  imagination  for  some  hypothesis  of  a 
possible  place,  or  a  possible  point  of  resemblance,  and  then  look,  to 
eee  whether  the  facts  agree  with  the  conjecture. 

For  such  cases  sorooibin^  more  is  required  than  a  mind  accustomed 
to  accurate  observation  and  comparison.  It  must  be  a  mind  storea 
with  general  conceptions,  previously  acquired,  of  the  sorts  whicli  bear 
affiuity  to  the  subject  of  the  paiticulur  inquiiy.  And  much  will  also 
depend  upon  the  natural  strength  and  acquired  culture  of  what  has 
been  termed  the  scientific  imagtuatioa ;  upon  the  feculty  po-sscssed  of 
mentally  arranging  knotvn  elcmcnta  into  new  combinations  such  as 
have  not  yet  been  obscned  in  nature,  though  not  contradictory  to  any 
known  laws. 

But  the  variety  of  intellectual  habits,  the  purposes  which  they  serve, 
and  tlie  modes  in  which  they  may  be  ibstered  and  cultivated,  are  con- 
siderations belonging  to  the  Art  of  Education:  a  subject  far  wider 
than  Logic,  and  which  the  present  treatise  does  not  profess  to  discuss. 
Here,  therefore,  the  present  chapter  may  properly  close.  I:  constitutes 
a  real  digression  from  ttie  main  purpose  of  this  ^vork;  to  which  no- 
thing would  have  tempted  mo  but  the  apparent  necessity,  in  promul- 
gating* a  view  of  induction  opposed  to  tbnt  which  is  taught  by  an 
eminent  living  writer,  of  not  shrmking  from  an  encounter  wth  him  on 
his  own  ground,  but  entering  sufficiently  into  the  spirit  of  his  views 
to  show  how  much  of  the  diflercnce  is  apparent  and  how  much  real ; 
what  is  the  oquivaJent  expression  for  his  doctrines  in  my  own  language ; 
and  what  are  the  reasons  whicb  lead  me,  even  where  the  opinions  ore 
Himilar,  to  adopt  a  different  mode  of  statement. 


CHAPTER  III. 


OF  NAMmO.  AS  BDBSID1.\RY  TO  WOCCTIOK. 

§  1.  It  doea  not  belong  to  the  present  undertaking  to  dwell  on  the 
importance  of  language  as  a  medium  of  human  intcrcoumo,  whether 
for  purposes  of  sympathy  or  inibrmation.  Nor  does  our  design  admit 
of  more  than  a  passing  allusion  to  that  great  property  of  names,  upon 
which  their  funcliona  as  an  intellectual  instrument  are,  in  reality,  ulti- 
mately dependent ;  their  potency  as  a  means  of  forming,  and  of  rivet 
ing,  associations  among  our  other  ideas:  a  subject  on  which  an  able 
thinker  has  thus  witten  : — 

"  Names  are  impressions  of  sense,  and  as  such  take  the  etrongesl 
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bold  on  the  mind,  and  of  all  olbcr  impressions  can  be  most  easily  ro- 
called  and  retained  in  view.  They  tlierelbre  serve  to  givo  a  point  of 
attachment  to  all  the  more  volatile  objects  of  thought  and  feelitiff. 
Impressions,  that  when  post  might  bo  dissipated  for  ever,  arc,  by  ifaoir 
cunnexiun  willi  language,  always  within  reach.  Thoughts,  of  them- 
selvea,  are  perpetually  slipping  out  of  the  field  of  immediate  mental 
vision;  but  the  name  abides  ^vitli  us,  and  the  utterance  of  it  restores 
ihcm  in  a  moment.  Words  are  the  custodiers  of  every  product  of 
mind  less  impressive  than  themselves.  All  extensions  of  human  knowl- 
edge, all  new  generalizations,  are  Bxed  and  spread,  even  uninten- 
tionally, by  the  use  of  words.  The  child  growing  up  learns,  alonflp. 
with  the  vocables  of  his  motfaor>tongue,  that  things  which  he  n^ould^ 
have  believed  to  be  diifercnt,  arc,  in  important  points,  the  same. 
"Without  any  formal  instruction,  the  language  in  which  we  grow  up 
teaches  us  all  the  common  philosophy  of  the  age.  It  directs  us  to  ob- 
sen'e  and  know  things  which  we  should  have  overlooked ;  it  supplica 
us  with  classi£calions  ready  made,  by  which  things  are  arranged  (as 
far  as  llie  light  of  by-gone  generations  admits)  with  the  objects  to 
which  ihcy  bear  the  greatest  total  resemblance.  The  number  of 
general  names  in  a  language,  and  the  degree  of  generality  of  those 
names,  afford  a  teat  of  the  kiiowlcdge  of  tlie  era,  and  of  the  intellectual 
insight  which  is  the  birlh-riglit  of  any  one  born  into  it." 

It  is  not,  however,  of  the  functions  of  Names,  considered  generally, 
that  wo  have  here  to  treat,  but  only  of  the  manner  and  degree  in  which 
they  are  directly  instrumental  to  the  investigation  of  truth;  in  other 
words,  to  the  process  of  induction. 

§  2.  Observation  and  Abstraction,  the  operations  which  formed  the 
subject  of  the  two  foregoing  chapters,  arc  conditio?:*  indispensable  to 
induction  :  there  cfln  be  no  induction  where  they  are  not.  It  has  been 
imagined  that  Naming  is  also  a  condition  equally  indispensable.  ITiere 
are  philosophers  who  have  held  that  language  is  not  solely,  according 
to  a  phrase  goncnilly  current,  an  instrument  of  thought,  but  Mcinstru- 
moiit :  that  names,  or  something  equivalent  to  thorn,  some  species  ctf 
artificial  signs,  arc  necessary  to  reasoning ;  that  there  could  i>e  no  in- 
ference, and  consequently  no  induction,  without  them.  But  if  the 
nature  of  reasoning  was  correctly  explained  in  the  earlier  part  of  the 
present  work,  this  opinion  must  bo  held  to  be  an  exaggeration,  though 
of  an  important  truth.  If  reasoning  be  from  particulars  to  paiticulars, 
and  if  it  consist  in  recognizing  one  fact  as  a  mark  of  another,  or  a 
mark  of  a  mark  of  another,  nothing  is  required  to  render  rcasonlkg 
possilito  except  senses,  and  association :  senses,  to  perceive  that  two 
factis  arc  conji>ined ;  association,  as  die  law  by  which  one  of  thobe  two 
facts  raises  up  the  idea  of  the  other.  For  tliesc  mental  phenomena,  aa 
well  as  for  the  belief  or  expectation  which  follows,  ana  by  which  we 
recognize  as  having  taken  place,  or  as  about  to  take  place,  that  of 
which  wo  have  |>erceived  a  mark,  there  is  evidently  no  need  of  lan- 
guage. And  this  iuferonce  of  one  particular  fact  from  another  is  a 
case  of  induction.  It  is  of  this  sort  of  mduction  that  brutes  arc  capable; 
it  is  in  this  shape  [Imt  uncullivuted  minds  make  almost  all  their  induc- 
tions, and  that  we  all  do  so  in  llie  cases  in  which  familiar  experience 
force.H  our  conclusions  upon  us  without  any  active  process  of  inquiry 
OM  our   port,  and    in  whi-^h   tlie  belief  c   expectation  follows  th« 


NAMIKO. 


soo 


vugffefiMon  of  the  evidence,  with  the  piomptitudo  and  certain^  of  ad 
instinct. 

§  3  But  although  iujerenco  of  ati  indui-tivB  rharacter  is  possible 
witlmut  the  use  ol" signs,  it  could  never,  without  them,  he  curried  much 
boyoiid  the  very  Kimple  cases  which  we  have  just  described,  aud  ivhtch 
form,  in  all  probability,  the  limit  of  the  reasonings  of  those  animals  to 
whom  (.  unvenlioual  language  is  unknown.  Without  language,  or  some 
lliing  equivalent  to  it,  there  could  only  be  as  much  of  reasoning  from 
expeiience,  as  can  take  place  without  the  aid  of  general  propottitjuns. 
Now,  although  in  stricTness  we  may  roason  from  pa.sl  experience  to  a 
fresh  individual  cose  williout  the  intermediate  stage  of  a  general  prt»- 
position,  yet  without  general  propositions  we  should  seldom  remember 
what  experience  we  lia\'e  had,  and  scarcely  ever  what  conclusions  that 
experience  will  warrant.  The  diviaion  of  the  inductive  process  into 
two  parti,  the  first  a^irerlnining  \vhiit  is  a  mark  of  the  given  fact,  tlie 
second  whether  in  ttic  new  case  tliat  mnrk  exists,  is  natural,  and 
scicnrilically  indispensable.  It  is,  indeed,  in  a  majority  of  rafics, 
rendered  necessary  by  mere  distance  of  time.  The  experience  by 
which  we  ai-e  to  guide  our  judgments  may  be  other  jjeople'a  expe- 
rience, little  of  which  cau  be  communicated  to  us  otherwise  than  by 
language :  when  it  is  our  owii,  it  is  generally  oxiierience  long  prist ; 
unless,  ihereibre,  it  were  recorded  by  means  of  artiHcial  signs,  Ultleof 
it  (except  in  cases  involving  our  intonsor  sensations  or  emotions,  or  the 
subjects  of  our  daily  and  hourly  contemplations)  would  be  retained  in 
the  memory.  It  is  hardly  necessary  to  add,  that  when  the  inductive 
inference  ia  of  any  but  the  most  direct  and  obvious  nature — when  it 
reriuires  several  observations  or  exjierimcuts  in  varying  circumstanceH, 
unii  the  comparison  of  one  of  these  with  another — it  is  impussiblc  to 
proceed  a  eten,  without  the  artificial  memory  which  words  bestow. 
Witlmut  woras,  wo  should,  if  we  had  often  seen  A  and  li  in  imme- 
diate and  obvious  conjunction,  expect  B  whenever  we  saw  A;  but  to 
discover  their  conjunction  when  not  obvious,  or  to  determine  whether 
it  is  really  constant  or  only  casual,  and  whether  tijere  ia  reason  to  ex- 
pect it  under  any  given  change  of  circumstances,  is  a  process  far  too 
complex  to  bo  performed  \vithout  some  contrivance  to  make  our 
remembrance  of  our  own  mental  oporutions  accurate.  Now,  language 
U  yuch  a  contrivance.  When  tliat  inslrunicTit  is  called  to  our  aid,  the 
difficulty  is  reduced  to  that  of  making  our  remembrance  of  the  mean- 
ing of  words  accurate.  This  being  secured,  whatever  passes  through 
our  minds  may  bo  remembered  accurately,  by  putting  it  carefully  into 
words,  and  committing  the  words  either  to  writing  or  to  mcmoTTr. 

The  function  of  Naming,  and  particularly  of  General  Names,  in  In- 
duction, may  be  rccapilulaied  as  follows.  Every  inductive  inference 
which  is  good  at  all,  is  good  for  a  whole  class  of  cjises  ;  and,  that  the 
inference  may  have  any  better  warrant  of  its  correctness  than  the  mere 
clinging  together  of  two  ideas,  a  process  of  experimentation  and  com- 
parison is  necessary ;  in  which  the  whole  class  of  cases  must  be 
brought  to  Wew,  and  some  uniformity  in  the  course  of  nature  evolved 
and  ascenained,  since  the  existence  of  such  an  uniHirmity  is  required 
as  a  justification  tor  drawing  the  inference  in  even  a  single  cose.  This 
anifoi*mity,  tlierefore,  may  be  ascertained  once  for  all ;  and  if,  being 
uccHaiuud,  i*.  can  be  remembered,  it  will  servo    as   a  formula   for 
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making  in  particular  caaes  all  sucb  inferences  as  tliepreviuus  oxperi 
eoce  \v\\\  warrant.  But  we  can  only  secure  its  being  rcmemherotl, 
or  give  ourselves  even  a  chance  of  carrying  in  our  memory  any  con- 
siderable number  of  such  uniformities,  by  regislcting  tliem  through  ilte 
medium  of  permanent  sijriia ;  which  (being  from  tlie  nature  of  the  case, 
signs  nut  of  an  individual  fact  but  of  an  uniformity,  that  ia,  of  an  indcti- 
nite  number  of  facts  similar  to  one  another)  are  general  signs ;  uut* 
versals;  general  names,  and  general  propositions. 

§  4.  And  here  I  cannot  omit  to  notice  an  oversight  committed  bjr 
Homc  ominoiit  mcta^diysicians ;  who  have  said  that  the  cause  of  our 
using  general  names  is  the  inBnito  niultitndo  of  indi^-idual  objecls,  which, 
makuig  it  impossible  to  have  a  name  for  each,  compels  uti  to   make 
one  name  servo  for  many.     This  ia  a  very  Ihnitcd  view  of  ilic  fiinC' 
tion  of  general  names.    Kven  if  there  were  a  name  for  every  individual 
object,  we  should  require  general  names  as  much   as  we   now  do. 
Without  them  we  could  not  express  the  result  of  a  single  comparisoa, 
nor  record  any  one  of  the  uniformities  existing  in  nature  ;  and  should 
bo  hardly  better  otT  in  respect  to  Induction  than  if  we  had  no  names 
at  all.    With  none  but  names  of  individuals  (or,  in  otiicr  words,  proper 
names),  wc  might  by  pronouncing  the  name,  suggest  the  idea  of  the  ob- 
ject, but  wo  could  not  assert  a  single  proposiiion  ;  except  the  unmean- 
mg  ones  formed  by  predicating  two  proper  names  one  of  another.    It  ia 
only  by  means  of  general  names  that  wo  can  convoy  any  iuformatioDa 
predicate  any  attribute,  even  of  an  individual,  much  more  of  a  claMw 
Rigorously  speaking  we  could  get  on  without  any  other  genera!  names 
than  the  abstract  names  of  ariributes;  all  our  propositions  migl^.t  be  of 
the  form  "sucli  an  individual  object  possesses  such  an  attribute,"  or 
"  such  an  attribute  is  always  (or  never)  conjoined  with  such  another 
attribute."     In  fact,  however,  mankind  havo    always   given   general 
names  to  objects  as  well  as  attributes,  and  indeed  before  attributes : 
but  tho  general  names  given  to  objects  imply  attributes,  derive  their 
whole  meaning  from  attributes;  and  are  chiefly  useful  as  the  language 
by  means  of  which  wo  predicale  the  attributes  which  they  connote. 

It  remiuns  to  be  considered  what  principles  are  to  be  adhered  to  in 
giving  general  names,  so  that  these  names,  and  the  general  propositions 
in  which  lliey  fill  a  place,  may  conduce  most  lo  the  purposes  of  Induc- 
tinn. 


CHAPTER  IV, 

OP  THE  BEQinsrrES  OF  A  FHILOSOPmCAL  LANGUAGE  [  Al*D  THE  PKINCIPLES  OF 

PEFINITION 

§  I.  In  order  that  we  may  possess  a  language  perfectly  suitable  for 
the  investigation  and  expression  of  general  truths,  there  are  two  prin- 
cipal, and  several  minor,  requisites.  Tho  first  is,  that  every  goneruJ 
name  should  have  a  meaning,  steadily  fixed,  and  precisely  detcrminwL 
When,  by  the  fulfilment  v{  this  condition,  such  names  as  we  poasestf 
are  fitted  for  the  due  performance  of  their  fiinctions,  ilienext  requisite, 
and  the  second  in  order  of  importance,  is  that  wc  should  posses?  s 
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aaMo  wherever  one  is  needed  ;  wherever  there  U  anytbing  to  be  desig 
aated  bj  it,  which  it  \b  of  impormnco  to  cxpretw. 

The  former  of  ibesc  requisites  is  tliat  to  which  our  attention  will  be 
exclusively  directed  in  the  present  chapter. 

§  2.  Every  general  name,  then,  must  have  a  certain  and  knowable 
meaning.  Now  the  meaning  (as  has  so  often  been  explained)  ofu 
general  connotative  name,  resides  in  the  connotation ;  in  the  attribute 
on  account  of  which,  and  to  express  which,  the  name  is  given.  Thus, 
the  name  animal  being  given  to  all  things  which  possess  the  attributes 
of  sensation  and  voluntary  motion,  the  word  connotca  those  attributea 
exclusively,  and  they  constitute  tlic  whole  of  its  meaning.  If  the 
name  be  abstract,  ittt  denotation  is  the  same  unlh  the  connotation 
of  the  corresponding  concrete :  it  designates  directly  the  attribute, 
which  the  concrete  terra  implies.  To  give  a  precise  meaning  to 
general  names  is,  then,  to  fix  with  steadiness  tlie  attribute  or  attributes 
connoted  by  each  concrete  general  name,  and  denole<l  by  the  corre- 
sponding abstract.  Since  abstract  names,  in  the  order  of  their  creation, 
do  not  precede  but  follow  conci'ete  ones,  aa  is  proved  by  the  etymolo- 
gical fact  tliaC  they  are  almost  always  derived  from  them ;  we  may 
consider  their  meaning  as  determined  by,  and  dependent  upon,  the 
meaning  of  their  concrete :  and  thus  the  problem  of  giving  a  distinct 
meaning  to  general  language,  is  all  included  in  that  of  giving  a  precise 
counutation  to  all  concrete  general  names. 

Tliia  is  nut  diflicult  in  the  case  of  new  names;  of  the  technical  terms 
created  by  philosophic  inquirers  for  the  purposes  of  science  or  art. 
But  when  a  name  is  in  common  use,  the  difficulty  is  greater ;  the  pro- 
blem in  this  case  not  being  that  of  choosing  a  convenient  coiinolatiou 
for  the  name,  but  of  ascertaining  and  fixing  the  connotation  with  which 
it  is  already  used.  That  this  can  ever  bo  a  matter  of  duubt,  is  a  sort 
of  paradox.  But  the  vulgar  (including  in  that  terra  all  who  have  not 
accurate  habits  of  thought)  seldom  know  exactly  what  nssurtiou  they 
intend  to  midce,  what  common  property  they  moan  to  express,  when 
thoy  apply  the  same  name  to  a  number  of  different  things.  All  which 
the  name  expresses  inth  them,  when  thoy  predicate  it  of  an  object,  is 
a  confused  feeling  of  resemblance  between  that  object  and  »)me  of  the 
other  things  which  they  have  been  accustomed  to  denote  by  the  name. 
Thoy  have  applied  the  name  Stone  to  various  objects  previously  seen ; 
thoy  see  a  new  object,  which  appears  to  them  something  like  the 
former,  and  they  call  it  a  stone,  without  asking  themselves  in  what 
respect  it  is  like,  or  what  mode  or  degree  of  resemblance  the  best 
authorities,  or  even  thoy  themselves,  require  as  a  warrant  for  using 
tlie  name.  This  rough,  general  impression  of  resemblance  Is,  how- 
ever, mode  up  of  particular  circumstances  of  resemblance ;  and  into 
ihoee  it  is  tho  business  of  the  logician  to  analyze  it ;  to  ascertain  what 
points  of  resemblance  among  the  different  things  commonly  called  by 
the  name,  have  produced  upon  the  common  mind  this  vague  feeling  of 
likeness;  have  given  to  the  things  ilie  similarity  of  asj>ect,  which  has 
made  them  a  clou,  and  has  caused  the  same  name  to  be  bestowed 
upon  them. 

But  although  general  names  arc  imposed  by  the  vulgar  without  any 
more  defmito  connotation  than  that  of  a  -rague  resemblance ;  gener^ 
propositions  come  in  time  to  be  made,  in  which  predicates  are  applied 
3E 
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to  those  names,  that  ts,  general  assertioDH  aro  made  concerning 
whole  of  the  ihiu^s  which  aro  dtiiioted  by  ilic  name.  And  since  by  each 
of  these  |>roj)u8ilion»  »ome  attribute,  more  or  less  precisely  conceived, 
vs  of  course  prcHcared,  the  idea  of  those  various  attributes  thus  be- 
comesi  associated  with  tlie  name,  and  in  a  sort  of  uncertain  way  it 
comes  to  eomiote  them ;  there  is  a  hesitation  to  apply  the  name  in  any 
hew  c-aso  in  which  any  of  the  attributes  familiarly  predicated  <-tf  the 
clutfs  duet»  not  exist.  And  thus  lo  common  mindtj,  the  proprj^itioiis 
which  they  nre  in  the  haliit  of  hearing  or  uttering  concerning  n,  clau, 
make  up  in  a  loose  way  a  sort  of  connolutiun  for  the  clnss-nanno.  Let 
us  take,  for  instance,  the  word  Civilized.  How  few  could  be  found, 
oven  among  the  most  educated  persons,  who  would  uiidetlako  to  say 
exactly  what  the  term  Civilized  connotes.  Yet  there  is  a  feeling'  in 
the  minds  of  all  who  use  it,  tliat  they  are  using  it  with  a  meaning; 
and  this  mcauing  is  made  up,  in  a  cunfuscd  manner,  of  everything 
which  they  have  heard  or  read  that  civilized  men  or  civilized  comnra- 
nities.  are.  or  should  be. 

It  is  at  this  stage,  probably,  in  the  progress  oPa  concrete  name,  tlial 
tbo  cori*cspnnding  abstract  iiamo  generally  comes  into  use.  Under 
tlio  notion  that  the  concrete  name  must  of  course  convey  a  meaning, 
or  in  other  \^ordsr  that  thei*e  is  some  property  common  lu  all  things 
which  it  denotes,  men  give  a  name  to  this  common  pn.ipcrty;  frttm 
the  concrete  Ci%'ilized,  they  form  the  abstract  Civilization.  But  since 
most  people  have  never  compared  the  different  things  which  are  c^cd 
by  the  concrete  name,  in  such  a  maimer  as  to  ascertain  what  proper* 
ties  these  things  have  in  common,  or  whether  they  have  any;  each  t» 
llirown  back  upon  tlie  inai^^s  by  which  he  himself  luis  been  accustomed 
to  be  guided  in  his  iipi)lication  of  the  term:  and  these  being  merely 
vague  hearsays  and  current  jtlirases,  are  not  the  same  in  any  two  per- 
Bons,  nor  in  the  same  pertion  at  dific'Tent  limes.  Hence  the  word  (os 
Civilization,  for  example,)  which  professes  to  be  the  degignulion  of  the 
unknown  common  property,  conveys  scarcely  lo  any  two  minds  llie 
same  idea.  No  two  persons  agree  in  tlic  things  they  predicate  of  it ; 
and  when  it  is  itself  predicated  of  anything,  no  other  person  knows, 
nor  docs  the  speaker  liimself  know  with  precision,  wTial  he  means 
to  assert.  Many  other  words  which  rould  be  named,  as  the  word 
honor^  or  the  word  gentleman^  exemplify  this  uncertainly  still  more 
strikingly. 

It  nevdi  scarcely  be  obscned,  that  general  propositions  of  which 
no  one  can  tell  exactly  what  they  assert,  cannot  pussibly  have  been 
brought  to  the  lest  of  a  correct  induction.  AV^hether  a  name  is  to  be 
used  as  an  instrument  of  thinking,  or  as  a  means  of  communicating  the 
result  of  thought,  it  is  impcrativo  to  determine  exactly  the  attribute  oi 
attributes  which  it  is  to  express :  to  give  it,  in  short,  a  £,xed  and  asrrr- 
taioed  coouotation. 

§  3.  It  would,  however,  be  a  complete  misunderstanding  of  the 
proper  oflice  of  a  logician,  in  dealing  with  icnns  already  in  use,  if  he 
were  to  think  that  because  a  name  has  not  at  present  an  asceitaincd 
connotation,  it  is  competent  to  any  one  lo  give  it  such  a  connotation  at 
his  own  choice.  The  meaning  of  a  term  actually  in  use  is  not  an  ar- 
bitrary quantity  to  be  fixed,  but  an  unknown  ouantity  to  be  sought. 

In  the  first  place,  it  is  obviously  desirable  (o  avail  ourselves,  as  ian 
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as  passible,  of  the  aBsociations  already  conncctetl  with  the  name;  not 
cujouiing  the  omploymcnC  of  it  in  a  manner  which  conflicts  with  all 
previous  habits,  and  especially  not  bo  as  to  require  the  rupture  of  those 
strongest  of  all  associations  between  names,  which  are  creatttd  by 
faTniliahly  with  propusitions  in  which  they  are  predicated  of  one  another. 
A  plijlosopher  would  have  little  chance  of  having  his  example  fullowed, 
ii'  he  were  to  {^vo  such  a  meaning  to  hin  tennH  »»  shuuld  require  us  to 
call  the  North  American  Indians  a  civilized  jwople,  or  the  higher  classes 
in  i'Vancc  or  Kngland  savages  ;  or  to  say  that  ci\'i1ized  peoplu  live  by 
hunting,  and  savages  by  agriculture.  \Verc  there  no  oilier  reason,  the 
extreme  ditiiculty  of  efiectmg  so  complete  a  revolution  in  speech,  would 
be  more  llian  a  suiHcient  one.  The  endeavor  should  be,  that  all  gen- 
erally received  propo:}ttions  into  which  the  term  entoi*9,  should  be  at 
least  as  true  aller  its  meaning  is  fixed,  as  tbcy  were  before;  and  that 
the  concrete  name  (therefore)  should  not  receive  such  a  connotalion  us 
shall  prevent  it  Irom  denoting  things  which,  in  common  languiif^e,  it  is 
currently  alKrmcd  of.  The  fixed  and  precise  coniiotniion  which  it 
roceiveSf  should  not  bo  in  deviation  from,  but  in  agrcoment  (as  fur  us 
it  goes)  with,  the  vague  and  Huctualiug  coimolatiou  which  tlie  term 
already  had. 

To  fix  the  connotation  of  a  concrete  name,  or  the  denotation  of  the 

[>rrcspondirig  abstract^  is  to  define  the  iiumu.     When  this  can  bo  done 

irithout  rendering  any  received  assertions  inadmissible,  the  name  can 
I  defined  in  accurdunce  with  its  received  use,  which  is  vulgarly  colled 
defining  not  the  name  but  the  thing.  What  is  meant  by  tlie  improper 
expression  of  defining  a  thing  (or  rather  a  class  of  tilings  —  for  uobinly 
talks  of  defining  an  individual),  is  lo  definu  the  name,  subject  to  tlie 
condition  that  it  shall  deuote  lliose  thingfl.  This,  of  course,  supposes 
a  comparison  of  tho  things,  feature  t>y  feature  and  property  by  prop- 
erty, to  ascertain  what  attributes  tliey  agree  in ;  and  not  unfrequently 
operation  still  more  strictly  inductive,  for  the  purijoic  of  ascertain' 

Qg  some   unobvious   agreement  which  is  the  cause  of  the  obvious 

foments. 

For,  in  order  to  give  a  connotuiion  to  a  name  consistently  with  its 
denoting  certain  objects,  wo  have  to  make  our  selection  irom  among 
Uiu  various  attributes  in  which  those  objects  agree.  To  ascertain  in 
fWhut  they  do  agree  is,  therefore,  the  first  logical  operation  i-ecjuisite. 
When  lliis  has  been  done  as  far  as  is  necessary  or  practicable,  the 
question  arises,  which  of  these  common  attributes  shall  be  selected  to 
\te  associated  witli  ibe  name.  For  if  the  class  which  the  name  denotes 
be  a  Rind,  the  common  properties  are  innumerable ;  and  even  if  not, 
they  are  often  extremely  numerous.  Our  choice  is  first  limited  by  the 
preference  to  be  given  to  properties  which  tire  well  known,  and 
familiarly  predicated  of  the  class ;  but  even  those  are  oi^n  too  numer- 
ous to  bo  all  included  in  the  definition,  and,  besides,  the  properties 
most  generully  known  may  not  be  those  which  sun'o  best  lu  mark  out 
the  class  from  all  otiiers.  We  should  therefore  select  fVx>m  among  the 
common  properties  (if  among  ihom  any  such  arc  to  bo  found),  those 
on  which  it  has  boon  ascertained  by  experience,  or  proved  by  deduc- 
tiim,  that  many  others  depend;  or  at  least  which  are  sure  marks  of 
them,  and  from  whence;,  therefore,  many  others  will  follow  by  inference. 
We  thus  sec  thut  to  tramo  a  good  definition  of  a  nanin  already  in  use, 
is  not  a  matter  of  choice  but  of  discussion,  and  ducu>.sion  not  merely 
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respecting  tbe  usage  of  language,  but  respecting  the  properties  of  tfaxnga^ 
antl  even  tlie  origin  of  those  properties.  And  hence  eveiy  enlarge- 
ment of  our  knowledge  of  the  objects  to  which  the  name  ia  applied^ 
ia  liable  to  suggest  an  improvcmout  in  the  definition.  It  is  impossible 
to  frame  a  pcrtect  act  of  definitions  on  any  subject,  until  the  theory  of 
the  subject  ia  perfect :  and  oa  science  makes  progrosa,  iUi  definitions 
are  also  progreasiTe. 

$  4.  The  discussion  of  Detinitions,  in  bo  far  as  it  does  not  turn  upon 
the  use  of  words,  but  upon  the  propertiea  of  tilings,  Mr.  Whcwell  calls 
the  Explication  of  Conceptions.  The  act  of  ^cenaining,  better  tiian 
before,  in  what  particulars  any  phenomena  wUich  are  cJassed  together 
agree,  Mr.  Whewell  in  bis  technical  ])liraficology  calls,  unfolding  the 
general  conception  in  virtue  of  which  they  are  so  cloAsed.  Making 
allowance  for  what  appears  to  me  the  darkening  and  misleading  ten- 
dency of  this  mode  of  expression,  several  of  his  remarks  are  ao  much 
to  the  purpose,  that  I  shall  take  the  liberty  of  transcribing  them. 

Ho  observes,*  that  many  of  the  controversies  which  have  had  an 
important  shore  in  the  formation  of  the  existing  body  of  science,  liave 
"  assumed  the  form  of  a  battle  of  Defmition&  For  example,  the 
inquiry  concerning  the  laws  of  falling  bodies,  led  to  the  question 
whetlier  tlic  proper  definition  of  a  uniform  force  is  that  it  generates  a 
velocity  proportional  to  the  space  from  rest,  or  to  the  time.  The  con- 
trovergy  of  the  cm  viva  was,  what  was  the  proper  definition  of  the 
nuatnre  ^forct,  A  principal  question  in  the  classification  of  mincrala 
is,  what  IS  the  definition  of  a  mineral  species.  Physiologists  have 
endeavored  to  throw  light  on  their  subject  by  defining  organization, 
or  flome  similar  term."  Questions  of  the  samo  nature  are  etill  open 
respecting  the  definitions  of  Specific  Heat,  Latent  Heat,  Cheroic«] 
Combination,  and  Solution. 

"  It  ia  very  important  for  ns  to  observe,  that  these  controvoxviet 
have  never  been  questions  of  insulated  and  arbitrary  definitions,  a« 
men  seem  often  tempted  to  imagine  them  to  have  been.  In  all  casea 
there  is  a  tacit  iLssumption  of  some  proposition  which  is  to  be  cxpreaseJ 
by  means  of  the  definition  and  which  gives  it  its  importance.  Tlie 
dispute  concerning  the  definition  tlms  acquires  a  real  value,  and  l>e* 
comes  a  question  concerning  true  and  false.  Thus  in  the  discussion 
of  the  question,  WTiat  is  a  uniform  force  1  it  was  taken  for  granted 
that  gntvity  is  a  uniform  force.  In  the  debate  of  the  vis  vioa,  it  was 
assumed  that  in  the  mutual  action  of  bodies  tlie  whole  cflect  of  the 
force  is  unchanged.  In  the  zoological  definition  of  species  (that  it 
consists  of  individuals  which  have,  or  may  have,  epning  from  the  same 
parents,)  it  is  presumed  that  individuals  so  related  resemble  each  olhei 
more  than  those  which  arc  excluded  by  such  a  definition ;  or,  perhaps, 
that  Bpecie*  so  defined  have  permanent  and  definite  differences.  A 
defmition  of  organization,  or  of  some  other  terra,  which  was  not  em- 
plovcd  10  express  some  principle,  would  be  of  no  value. 

**The  establishment,  therefore,  of  a  right  definition  of  a  term,  may 
b(i  a  useful  step  in  tlie  explication  of  our  conceptions ;  but  this  will  be 
|L^  case  then  only  when  we  have  tinder  our  consideration  some  prop- 
^^m  m.  which  the  term  is  employed.    For  then  the  question  reaT; 
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IS,  how  the  conception  sliall  he  undei-Btood  and  defined  in  order  that 
ihe  proposition  may  be  true." 

"  To  unfold  our  conceptions  by  means  of  definitions  has  never  beea 
serviceable  lo  sdence,  except  when  it  has  boon  associated  with  an 
immcMliate  tise  of  the  definitions.  The  endeavor  to  define  a  Uniform 
Force  was  combined  with  the  assertion  that  gravity  is  a  uniform  force  ; 
rbe  attempt  lo  deBne  Accelerating'  Force  was  immediately  followed  by 
the  doctrine  that  accelerating  forces  may  be  compounded  :  the  process 
of  detiniiig  Momentum  was  connected  with  the  principle  that  momenta 

fainod  and  lost  are  equal:  naturalists  would  have  given  in  vain  the 
eflnition  of  Species  which  we  have  quoted,  if  they  had  not  also  given 

the  characters  of  species  so  f*ei»araied Definition  muy  be  the  best 

mode  of  explaining  our  conception,  but  tliat  which  alone  makes  it 
worth  while  to  explain  it  in  any  mo<Ic,  is  the  opportunity  of  using  it  in 
the  expression  of  truth.  When  a  definition  is  propounded  to  us  as  a 
useful  step  iu  knowledge,  we  are  always  cntitlca  to  ask  what  principle 
it  serves  to  enunciate." 

In  giving  an  exact  connotation  to  the  phrase,  "an  uniform  force," 
philosophers  (as  Mr.  Whcwell  observes)  restricted  tliemselves  by  the 
coiidilinn,  that  llie  phnise  should  continue  to  denote  gravity.  The 
discusaiun,  therefore,  respecting  the  definition,  i-esolved  itself  into  this 
question.  What  is  there  of  an  uniform  nalure  in  the  motions  produced 
by  gravity?  By  observations  and  comparisons  it  was  found,  that  what 
was  unilorra  in  those  motions  was  the  ratio  of  the  velocity  required  to 
the  time  elapsed;  equal  velocities  being  added  in  equal  terms.  An 
uniform  force,  therefore,  was  defined,  a  force  which  auds  equal  veloci- 
ties in  equal  times.  So,  again,  in  defining  momentum.  It  was  alrca<1y 
a  received  doctrine,  that  when  two  objects  impinge  upon  one  another, 
the  momentum  lost  by  the  one  is  equal  to  that  gained  by  the  otiier. 
This  proposition  it  was  deemed  necessary  to  prcscr\'e,  not  however 
from  the  motive  {which  operates  in  many  other  cases)  that  it  ^vas  firmly 
fixed  in  popular  belief;  for  the  proposition  in  question  had  never  been 
heard  of  by  any  but  scientific  men.  But  it  was  felt  to  contain  a  trutli; 
even  a  8uj)erficial  observation  of  the  phenomena  lefl  no  doubt  that  in 
the  propagation  of  motion  from  one  body  to  another,  there  was  some- 
thing of  which  the  one  body  gained  precisely  what  the  other  lost;  and 
the  word  momentum  had  been  in%'entcd  to  exprcfa  this  unknown  some- 
thing. In  the  settlement,  therefore,  of  the  definition  of  momentum,  was 
contained  the  delerroinalion  of  the  question,  What  is  that  of  which  a 
body,  when  it  sets  another  body  in  motion,  loses  exactly  as  much  aa  it 
communicates?  And  when  experiment  had  shown  that  this  aomrthing 
was  the  product  nf  the  velocity  of  the  Iwdy  by  its  mass,  or  quantity  of 
matter,  this  became  the  definition  of  momentum. 

Mr.  Wliewell  very  j'l^tly  adds,*  **  The  businesa  of  definition  is  part 

of  the  business  of  discovery To  define,  so  that  our  definition 

shall  have  any  scientific  value,  requires  no  small  portion  of  that  saa^a- 

city  by  which  truth  is  detected When  it  has  been  clearly  seen 

what  ou^ht  to  be  our  definition,  it  must  be  pretty  A-ell  known  what 
trull]  we  have  to  state.  The  definition,  as  well  as  the  dUicovory,  sup- 
poses a  decided  step  in  our  knowledge  to  have  been  matle.  The 
wht«rB  012  Logic,  in  the  middle  ages,  made  Definition  the  last  statue  in 
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the  progress  of  knowlcd^;  end  in  ibia  arrangement  at  least,  the  Hi*- 
lory  of  science,  and  the  i)hnosophy  derived  from  the  liistt/ry,  confirm 
their  fipeculalive  views."  For  in  order  to  judge  how  rlie  name  wliich 
denotes  a  class  may  best  be  defined,  wc  inuHt  know  uU  the  properties 
common  to  the  class,  and  all  tho  relations  of  causation  or  dependcmea 
among-  those  properties. 

If  the  properties  which  aro  fittest  to  ho  selected  as  marks  of  otbei 
common  properties  are  also  obvious  and  familiar,  and  eapocially  if  ibey 
bear  a  great  part  in  producing  that  i^eneral  and  superticial  air  of  re- 
semblance which  was  the  orii{inal  inducement  to  the  formation  of  the 
class,  the  definition  wilt  then  he  most  folicitons.  But  it  is  ofVen  neces- 
sary to  define  iho  class  by  somo  property  not  familiarly  known,  provi- 
ded that  pi-operty  be  the  best  mark  of  those  which  are  known.  M.  de 
Blainville,  fur  instance,  has  founded  his  definition  of  life,  upon  the 
process  of  decomposition  and  recomposition  which  incessantly  goes  oo 
m  every  living  body,  bo  that  the  particles  composing  it  are  never  for 
two  instants  the  same.  This  is  by  no  means  one  of  tlie  most  obvious 
properties  uf  living  bodies;  it  might  escape  altogctlicr  the  notice  of  an 
unscientific  observer.  Yet  great  authorities  (independently  of  M.  de 
Blainville,  who  is  himself  a  first-rate  authority,)  hare  thought,  seezn- 
ingly  mth  much  reason,  iliat  no  other  property  so  well  answers  the 
conditions  required  for  the  definition. 

5  5.  Having  laid  down  the  principles  which  ought  for  the  most  part 
to  bo  observed  in  attempting  to  give  a  precise  connotation  to  a  term  in 
use,  I  must  now  add,  that  it  is  not  always  practicable  to  adhere  to 
those  principles,  and  that  even  when  practicable,  it  is  occasionally  not 
desirable.  Cases  in  which  it  is  impossible  to  comply  with  all  the  con- 
ditions of  a  precise  definition  of  a  name  in  agreement  with  usage,  occur 
very  frequently.  There  is  often  no  one  connotation  capable  of  beine 
given  to  a  word,  bo  that  it  sliall  still  denote  everything  it  is  accustonea 
to  denote;  or  that  all  the  propottitioiis  into  which  it  is  accustomed  to 
enter,  and  which  have  any  foundation  in  truth,  shall  remain  true.  In- 
dependently of  accidental  ambiguities,  in  which  the  diilerent  meanings 
liave  no  connexion  with  one  another ;  it  continually  happens  thai  a 
word  is  used  in  two  or  more  senses  derived  from  each  other,  but  yet 
radically  distinct.  So  long  as  a  term  is  vague,  that  is,  so  long  as  its 
connotation  is  not  asrenained  and  jiermanentlv  fixed,  it  is  constantly 
liable  to  bo  applied  by  extension  from  one  thmg  to  another,  until  it 
reaches  things  which  have  little,  or  even  no,  roscmblaiice  to  those  which 
were  first  designated  by  it. 

Suppose,  saya  Dugald  Stewart,  in  hia  PhiloBopkical  EiHtytt*  '*  that 
iho  letters  A,  B,  C,  D,  E,  denote  a  scries  of  objects ;  that  A  possesses 
some  one  quality  in  common  witli  B;  B  a  quality  in  common  «ith  C ; 
C  tt  quality  in  common  witli  D  ;  D  a  quality  in  common  with  E  ;  while 
at  the  same  time,  no  quality  c^n  be  found  which  belongs  in  common 
to  any  Mree  objects  in  the  seriew.  Is  it  not  conceivable,  that  the  affin- 
ity between  A  and  B  may  produce  a  transference  of  the  name  of  the 
first  to  the  second ;  and  that,  in  conBoquence  of  the  other  aflinitics 
which  connect  the  remaining  objects  together,  tlie  samonamo  may  pass 
in  succession  from  B  to  C  ;  from  C  to  t> ;  and  firom  D  to  £  1     ui  this 

*P.317,  itoedhioiL 
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manner  a  common  appellation  mil  arise  boiwcen  A  and  £,  although  thb 
two  objecta  may,  in  their  natme  and  properties,  be  so  widely  difitnnl 
front  each  other,  that  no  ittretch  oi'  imagination  can  conceive  how  the 
choughtA  were  led  from  the  lonner  to  the  latter.  The  transitions,  never 
thetefut.  may  have  been  all  so  ea«y  and  gradual,  that,  were  they  suc- 
cesiifuUy  detected  by  tJic  fortunate  ingenuity  of  a  thvoriet,  wc  should 
instantly  recognize,  not  only  the  verisimilitude,  hut  the  truth  of  the 
conjecture  :  in  the  same  way  a.f  wc  admit,  with  the  con&doncu  of  intu- 
itivo  conviction,  iho  certainly  of  the  well-known  etymoloj^Jcal  procesa 
which  connecta  the  Lai  in  prepo»itian  e  or  ex  with  the  Enf^lish  suttatan 
live  ttranger,  llie  moment  that  the  intermediate  links  of  the  chain  are 
submitted  to  our  examination."* 

Tho  applications  which  a  word  acquires  by  thia  gradual  extension 
of  it  H'om  uno  set  of  objects  lo  another,  Stewart,  adopting  an  nxpres- 
flion  from  Mr.  Payne  Knight,  calls  it  traiuttive  applications ;  and  ailcr 
briefly  iUuslratuig  such  of  them  as  ore  the  result  of  local  or  casual 
a»ociations,  he  proceeds  as  follows: — t 

"  IJut  olthuugn  by  far  the  grcalcr  purt  of  the  transitive  or  derivative 
applications  of  words  depend  on  casual  and  unaccountable  caprices  of 
the  feelings  or  the  fancy,  there  arc  certain  cases  in  which  they  opei  a 
very  interesting  field  of  philosophical  speculation.  Such  are  tliose,  in 
which  an  analogous  transference  of  the  corresponding  term  may  bo 
remarked  univorsally.  or  very  generally,  in  other  languages ;  and  in 
which,  of  course,  the  uniformity  of  the  result  must  l>o  ascribed  to  the 
essential  principles  of  tJio  liuman  frame.  Gven  in  such  cases,  however, 
it  will  by  no  means  be  always  found,  on  examination,  that  the  various 
apphcations  of  tho  same  term  have  arisen  from  any  common  quality 
or  qualities  in  tho  objects  to  which  iboy  relate.  In  the  gix'aler  number 
of  instances,  they  may  be  traced  to  some  natural  and  universal  asso- 
ciations of  ideas,  founded  in  tho  common  faculties,  common  organs, 

and  common  condition  of  tho   human   race According  to  tlie 

difTeront  degrees  of  intimacy  and  strength  in  the  associations  on  which 
the  traHsitians  of  language  ore  founded,  very  different  effccta  may 
he  expected  to  arise.  Where  the  association  is  slight  and  casual, 
die  several  meanings  will  remain  distinct  from  each  other,  and  will 
oflon,  in  process  of  time,  assume  the  appearance  of  capricious  varieties 
in  die  use  of  the  same  arbitrary  sign.  XV/ierc  the  auodation  i$  ao 
natural  and  hnbitual,  ax  to  become  virlually  indissoluble^  the  transitive 
meanings  will  coalesce  into  one  complex  conception ;  and  every  ncio 
transition  will  become  a  more  comprchentive  generalization  of  the  term 
in  qucition" 

I  solicit  particular  attention  to  tlie  law  of  mind  expressed  in  tlie  last 
sciitcnco,  and  which  is  the  source  of  the  perplexity  so  often  experienced 
in  detecting  these  transitions  of  moamng.  Ignorance  of  that  law  is 
the  shoal  upon  which  some  of  the  greatest  mtollcctf}  which  have  adorned 
the  human  race  have  been  wrecked.  The  inquiries  of  Flato  into  the 
doJinitions  of  some  of  the  most  general  terms  of  moral  speculation, 
are  characterized  by  Bacon  as  a  far  nooror  approach  to  a  true  induc- 

•  "  E,  ex,  cxtn,  cxtiancufl,  ^ruigcr,  uttwiger." 

AnothfT  etymologtciil  example  noinetimoB  citeii  is  the  derrrtlion  of  the  Enfflwh  wvlt 
ticfm  thn  L.BUn  atwc.  It  is  •cnrcely  pouible  Tur  two  words  to  beir  fewer  oulwanl  nuika 
of  teUl i»iiship,  yet  Ihorc  is  but  one  step  bctwocn  Ibcm  ;  axnu,  awnc^ti*a^  unci*, 

Mo  jtitgnm  from  ag«r:  atr  agram,  ptragriniu,  ptrej^rinuM,  ptUtgrino,  pilfrim. 
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UTC  method  than  is  elsewhere  to  bo  found  among'  the  ancients,  and  are, 
indeed,  almost  perfect  examples  of  the  preparatory  process  of  cozd- 
parison  and  abatraction ;   but,  from  being  unaware  of  the  law  just 
mentioned,  be  wasted  the  powers  of  this  great  lo^cal  instmment  upon 
inquiries  in  which  it  could  realize  no  result,  since  the  phenomena 
whoso  common  properties  he  so  elaborately  endeavored  to  detect,  had 
not  really  any  common  properties.     Bacon  himself  fell  into  the  same 
<nTor  iu  his  speculations  on  the  nature  of  Heat,  in  which  it  is  impossi- 
ble not  to  think,  ^vith  Mr.  Whewell,  that  he  confounded  under  the 
name  hot,  classes  of  phenomena  which  had  no  property  in  coniin<in.* 
Dug^ld  Stewart  certainly  overstates  the  matter  when  lie  speaks  of  *'a 
prejudice  which  has  descended  to  mudnm  times  from  the  scholafltje 
ages,  that  when  a  word  admits  of  a  variety  of  significaiious,  these 
diflercnt  siis^itications  must  all  be  species  of  the  same  genus,  and 
must  consequently  include  some  essential  idea  common  to  eviTy  indi- 
vidual to  which  the  generic  term  can  be  applied  :"f  for  both  Aristotle 
and  his  followers  were  well  aware  that  there  are  such  things  as  am- 
biguities  of  lanmiage,  and  deUghted  in  distinguishing  them.     Hut  ihoy 
never  suspected  amhiu;i)ity  in  the  cases  %vhere  (as  Stewart  remarks) 
the  association  on  which  the  transition  of  meaning  waa  founded  is  so 
natural  and  habitual,  that  the  two  mcaninjrs  blend  togetlier  in  the  mind, 
and  a  real  transition  hecomos  on  apparent  tjoncmlizalion.  Accordingly 
they  wasted  an  infinity  of  pains  in  endeavoring  to  And  a  detinttion 
which  would  servo  for  scvenil  distinct  meanings  at  once:  as  in  an  in- 
stance noticed  by  Stewart  himself,  that  of  "  causation  ;  the  ambiguity 
of  the  word  which,  in  the  Greek  language,  corresponds  to  the  English 
word  caiue,  having  suggested  to  them  the  vain  attempt  of  tracing  the 
common  idea  which,  in  the  case  of  any  efcct,  belongs  to  the  ejicimt^ 
to  the  matter,  to  \he  /orm,  and  to  the  end.     The  idle  generalities"  (he 
adds)  "  we  meet  with  in  other  philosophers,  about  the  ideas  of  the^fl^d, 
the  J&,  and  the  becomini:,  have  taken  their  rise  iTr)m  the  same  tnidue 
Influence  of  popular  epithets  on  iho  speculations  of  the  leamed."| 

Among  words  whicli  have  undergone  so  many  successive  tranailiona 
of  moaning  that  every  trace  of  a  property  common  to  all  the  thiuga 
they  are  applied  to,  or  at  least  common  and  also  peculiar  to  those 
things,  has  been  lost,  Stewart  considers  the  word  Beautiful  to  be  one. 
And  (without  attempting  to  decide  a  question  which  in  no  respect 
belongs  to  logic)  I  cannot  but  feel,  with  him,  considerable  doubt, 
whether  tlie  word  beautiful  connotes  tlio  Hame  property  when  wo 
speak  of  a  beautiful  color,  a  beautiful  face,  a  beantiiiil  action,  a  bcauti- 
fid  character,  and  a  beautiful  solution  of  a  mathematical  problem.  The 
word  was  doubtless  extende4  from  one  of  these  objects  to  anoilier  on 
account  of  some  resemblance  between  them,  or,  raoiv  probably, 
between  the  emotions  they  excited  ;  but,  by  this  progressive  cxlenaion, 
it  has  at  last  reached  things  very  remote  irom  those  objects  of  sight  to 
which  there  is  no  doubt  that  it  was  first  appropriated ;  and  it  is  at 
least  questionable  whether  there  is  now  ony  property  common  to  alt 
the  things  we  cull  beautiful,  except  the  property  of  agreuableness. 
which  the  term  certainly  does  connote,  but  which  cannot  bo  all  that  wa 
in  any  instance  intend  to  express  by  it,  since  there  are  many  agreeable 
things  which  we  never  call  beautiful.      If  such  be  the  case,  it  is 

*  History  of  tht  Itiluetivt  Sciencfn^  t,,  48. 

t  PluiMojilkat  Eu9jtt,  p.  214.  t  tbil,  p.  215. 


KEaUltilTfitS   Uf    LANOUAOE. 


400 


I 


» 


impossible  lo  give  to  the  word  beautiful  any  ftxcd  eonnolation,  sucl 
that  it  shall  denote  ail  the  bbjects  which  in  common  uso  it  t  ow  donotos 
but  no  others.  A  fixed  connotation,  however,  it  ou^t  to  have :  for, 
80  long  as  it  has  not,  it  is  unfit  to  bo  used  as  a  scientific  term,  and, 
even  as  a  word  in  popular  une,  must  be  a  perpetual  source  of  false 
analogies  and  erroneous  generalizations. 

This  then,  constitutes  a  case  in  exemplification  of  our  remark,  that 
even  when  there  is  a  property  common  To  all  the  things  denoted  by  a 
name,  to  erect  that  property  into  the  definition  and  excluaivo  connnta- 
tion  of  the  name  is  not  always  desirable.  The  various  things  called 
beautiful  unquestionably  resemble  one  another  in  being  agreeable; 
but  to  make  this  the  definition  of  beauty,  and  bo  extend  the  word 
Beautiiul  to  all  agi'eeable  things,  would  be  to  drop  altogether  a  portion 
of  meaning  which  the  word  real'-y,  although  indistinctly,  conveys,  and 
to  do  %vhat  depends  upon  us  towards  causing  tliose  qualities  of  the 
objects  which  the  wortt  previously,  though  vaguely,  pointed  al,  to  be 
overlooked  and  forgotten.  It  is  better,  in  such  a  case,  to  give  a  fixed 
connotation  to  the  term  by  restricting,  than  by  extending  its  use ;  rather 
excluding  from  tlie  epithet  beautiful  some  things  to  which  it  is  corn- 
munly  considered  applicable,  than  leaving  out  of  its  connotation  any 
of  the  qualities  by  which,  though  occasionally  lost  sight  of,  the  general 
mind  may  have  been  habitually  guided  in  the  commonest  and  most 
interesting  applications  of  the  terra.  For  there  ia  no  question  that 
when  people  call  anything  beautiAil,  they  think  they  are  asAcrting  more 
than  that  it  is  merely  agreeable.  They  tliink  they  are  ascribing  a 
peculiar  iffr£  of  agreeableness,  analogous  to  that  which  they  find  in 
some  other  of  the  things  to  which  they  ore  accustomed  to  apply  the 
same  name.  If,  therefore,  there  be  any  peculiar  sort  of  agreeablenesa 
which  is  common,  though  not  to  all,  yet  to  the  principal  things  which 
are  called  beautiful,  it  is  better  to  limit  the  denotation  of  the  term  to 
those  things,  than  to  leave  that  kind  of  quality  without  a  term  to  ron- 
notc  it,  and  thereby  divert  attention  from  its  peculiarities. 

§  6.  The  last  remark  exemplifies  a  rule  of  terminology,  which  is  of 
great  importance,  and  which  has  hardly  yet  been  recognized  as  a  rule, 
but  by  a  few  thinkers  of  the  present  generation.  In  attempting  to 
reclity  the  use  of  a  vague  term  by  giving  it  a  fixed  connotation,  we 
must  take  care  not  to  discard  (unless  advisedly,  and  on  the  ground  of 
a  deeper  knowledge  of  the  subject,)  any  portion  of  the  connotation 
which  the  word,  in  however  indistinct  a  manner,  previously  carried 
with  it.  For  otherwise  language  loses  one  of  its  inherent  and  most 
valuable  properties,  that  of  being  the  conservator  of  ancient  oxperi 
ence ;  the  keeper-alive  of  those  thoughts  and  obaerx'ations  of  by -gone 
ages,  which  may  bo  alien  to  the  tendencies  of  the  passing  time.  This 
fiiQction  of  language  is  so  often  overlooked  or  undervalued,  that  a  few 
obsen'ationa  upon  it  appear  to  be  extremely  required. 

Even  when  the  connotation  of  a  term  has  been  accurately  fixed,  and 
still  more  if  it  has  been  left  m  the  state  of  a  vague  unanalyzcd  feeling 
of  resemblance ;  there  is  a  constant  tendency  in  the  word,  through 
familiar  uso,  to  part  with  a  portion  of  its  connotation.  It  is  a  well- 
known  law  of  the  mind,  that  a  word  orijrinally  associated  %vith  a  veiy 
comnlcx  cluster  of  ideas,  is  far  from  calling  up  all  those  ideas  in  the 
mind,  every  rime  tlie  word  is  used:  it  calls  up  only  one  or  two,  from 
3> 
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which  the  xniiul  nin»  oo  by  fi-esh  associations  to  another  sot  of  idoa^ 
without  waiting  for  the  suggestion  of  the  remainder  uf  the  complex 
cluster.  If  ihi»  wert;  not  tlie  case,  our  processes  of  thought  could  not 
take  place  with  anytliing  like  the  rapidity  which  wo  know  they  possoas. 
Very  often,  indccil,  when  we  ore  employing  a  word  in  our  mental 
operations,  we  arc  so  far  from  w^aiting  until  tlie  complex  idea  which 
coTTcapondfl  to  the  meaning  of  the  word  is  coD«ciDUBly  brought  before 
us  in  all  its  pariti,  that  we  run  un  to  new  trains  of  idetts  by  the  other 
aMOcialions  which  the  mere  word  excites,  without  liaving  realized  in 
our  iTnagination  any  part  whatever  of  the  meaning:  thus  using  the 
word,  and  even  uung  it  well  and  accurately,  and  carrying  on  impor- 
tant processes  of  reasoning  by  means  of  it,  in  an  abnnst  raerhanica} 
manner:  so  much  so,  tlmt  sumo  philosophers,  generalizing  from  an 
extreme  case,  have  faucied  that  all  reasoning  is  but  the  mechanical 
use  of  a  set  of  terms  according  to  a  certain  form.  We  may  discuss 
and  settle  the  most  important  interests  of  towns  or  nations,  by  the 
application  of  general  theorems  or  practical  maxims  previouitly  laid 
down,  without  having  bad  consciously  suggested  to  us,  once  in  the 
whole  process,  the  houses  and  green  fieldLs.  the  thronged  market- 
places and  domestic  hearths,  of  winch  not  only  those  towns  and  nations 
consist,  but  which  the  words  town  and  nation  confessedly  mean. 

Since,  then,  general  namcA  come  in  this  manner  to  be  used  (and 
even  to  do  a  purtiou  of  their  work  well)  mthout  suggesting  to  the 
mind  the  whole  of  thetr  meaniug,  and  t>ften  with  the  suggestion  of  a 
very  small,  or  no  part  at  all  of  that  meaning;  we  cannot  wonder  that 
words  so  used  come  in  time  to  be  no  longer  capable  of  suggesting  any 
other  of  the  idoas  appitipriated  to  them,  than  those  with  which  the 
association  is  most  immediate  and  strongest,  or  mtist  kept  up  by  the 
incideiitjji  of  life :  the  remainder  being  lost  altogether ;  unless  the 
mind,  by  often  consciously  dwelling  upon  them,  keeps  up  the  nsBocia- 
lion.  Words  naturally  retain  much  more  of  their  meaning  to  persons 
of  active  imagination,  who  habitually  represent  to  themselves  things  in 
The  roiirrrtc.  wirli  ibe  detail  which  belongs  to  them  in  ilie  actual  world. 
Tit  minds  of  a  ditferent  description,  the  only  antidote  to  this  corruption 
of  lahgtmgti  is  prodicaiion.  The  habit  of  predicating  of  the  name,  all 
the  various  pmpetties  which  it  originally  connoted,  keeps  up  theasso- 
ciutinn  between  the  name  and  those  properties. 

But  in  order  that  it  may  do  so,  it  is  necessary  that  the  predicates 
eliuuld  themselves  reluin  their  association  with  tlie  properties  which 
they  severally  connote.  Fur  the  propositions  cannot  keep  the  mean- 
ing of  the  words  alive,  if  the  meaning  of  the  propositions  themselvos 
should  die.  And  nothing  is  more  common  than  for  propositions  to  be 
mechanically  repeated,  mechanically  retained  in  the  memory,  and 
their  truth  entirely  assented  to  and  relied  upon,  while  yet  they  carry 
po  meaning  distinctly  home  to  the  mind;  and  while  the  matter  of  fact 

law  of  nature  which  they  originally  expressed,  is  as  much  lost  sigh* 
of,  and  practically  disregarded,  as  if  it  never  had  been  heard  of  at  alL 
In  those  subjects  which  are  at  the  same  time  familiar  and  compUcnted, 
and  especially  in  those  which  are  bo  much  of  both  these  things  as  moral 
and  social  subjects  are,  it  is  matter  of  common  remark  how  many  im- 
portant propositions  are  believed  and  repeated  from  habit,  while  no 
account  could  be  given,  and  no  sense  is  practically  manifested,  of  the 
truths  which  they  convey.    Hence  it  u,  that  the  (radiiioaal  ma^ma  a( 
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old  experience,  though  seldom  questin: 
conduct  of  lifo;  because  their  meaning  is  never,  by  moat  poraons, 
really  felt,  until  personal  experience  has  brought  it  homo.  And  thus 
also  it  is  that  so  many  principles  of  religion,  ethics,  and  ovon  politics, 
b;  full  of  meaning  anu  reality  to  first  convert*,  have  manifested  (aftir 
the  association  of  that  moaning  with  the  verbal  foi-mulas  haA  ceased  to 
be  kept  up  by  the  controversies  which  accompanied  their  first  intn>- 
duction)  a  tendency  to  degenerate  rapidly  into  lifeless  dogmas;  which 
tendency,  all  the  efiurts  of  uu  education  expressly  and  skillfully 
directed  to  keeping  the  moaning  alive,  are  barely  ibund  suilicient  to 
counteract. 

Considering,  then,  that  the  human  mind,  in  dilTerent  generations, 
octrupics  itscli"  with  different  things,  and  in  one  age  is  led  by  the  cir- 
cumstances which  surround  it  to  fix  more  of  its  attention  upon  one  of 
the  properties  of  a  thing,  in  another  age  upon  another;  it  is  natural 
and  inevitable  that  in  every  age  a  certain  portion  of  our  recorded  and 
traditional  knowledge,  not  being  continually  suggested  by  the  pursuits 
and  inquiries  with  which  mankind  are  at  that  time  engrossed,  should 
&11  asleep,  OS  it  were,  and  fade  from  tho  memory.  It  would  bo  utterly 
lost,  if  tho  propositions  or  formulas,  the  results  of  the  previous  expe- 
rience, did  not  remain,  and  continue  to  be  repeated  and  believed  in, 
as  forms  of  words  it  may  bo,  but  of  worda  that  once  really  conveyed, 
and  ai-o  still  supposed  to  convey,  a  meaning:  which  moaning,  though 
suspended,  may  bo  historically  traced, «ind  when  suggested,  la  recog- 
nized by  minds  of  tho  necessary  endowments  as  being  still  matter  oi 
fiict,  or  truth.  While  tho  formulie  remain,  the  meaning  may  at  any 
time  revive  ;  and  aa  on  tho  one  hand  the  formulai  progressively  lose 
the  meaning  they  wore  intended  to  c<mvey,  so  on  the  other,  when  tliis 
fijrgetfulness  has  reached  its  height  and  begun  to  pi-oduce  consequences 
of  obvious  evil,  minds  arise  which  from  the  contemplation  of  the  for- 
mulifi  rediscover  the  whole  truth,  and  announce  it  again  to  mankind^ 
not  as  a  discovery,  but  as  the  meaning  of  that  which  tliey  Iiave  long 
been  taught,  and  still  profess  to  believe. 

Thus  there  is  a  perpetual  oscillation  in  spiritual  truths,  and  iu 
spiritual  doctrines  of  any  slgniiicance,  even  when  not  truths.  Their 
moaning  is  almost  always  in  a  process  either  of  being  lost  or  of  being 
recovered  ;  a  remark  upon  winch  all  history  is  a  comment.  Whoever 
has  attended  to  the  history  of  tho  more  serious  convictions  of  mankind 
^-of  the  opinions  by  which  iho  genoml  conduct  of  their  lives  is,  or  as 
they  conceive  ought  to  be,  more  especially  regulated — is  aware  that 
while  recognizing  verbally  llie  very  same  doctrines,  they  iiuiich  to 
them  at  dilfurent  periods  a  greater  or  a  loss  quantity,  and  even  a  differ- 
ent kind,  of  meaning.  The  words  in  their  original  acceptation  con- 
noted, and  tho  propositions  expressed,  a  complication  of  outward  facta 
and  inward  feelings,  to  different  portions  of  which  tho  j^eneral  mind  ia 
more  particularly  alive  in  different  generations  of  mankind.  I'o  com- 
mon minds,  only  that  portion  of  die  meaning  is  in  each  generation 
suggested,  of  \vhich  that  generation  possesses  tho  counterpart  in  its 
own  habitual  experience.  But  the  words  and  propositions  lie  ready, 
to  suggest  to  any  mind  duly  prejtarcd,  tho  rwmuinaer  of  the  mcnning. 
Such  individual  minds  are  almost  always  to  be  found  :  and  tho  lose 
meaning,  revived  by  tliem,  aguin  by  degrees  works  its  way  into  tho 
general  mind. 
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There  a  flfarccly  anythiiisf  which  can  materially  rciaid  the  tini««l1 
of  this  salulary  reaction,  except  the  shallow  conceptions  and  incautic 
proceedings  of  mere  logicians.     It  sometimes  happens  that  towardsl 
the  close  of  tho  downward  period,  when  the  wordii  have  lost  part  off 
their  signiflcance  and  have  not  yet  bei^nn  to  recover  it,  persons  nriiMJ 
whose  leading  and  favorite  idea  ia  tho  importance  of  clear  cnncoptiona  ( 
and  precise  thonght,  and  the  necessity,  therefore,  of  definite  langun^. 
These  persons,  in  examining  the  old   fonnulfiH,  easily  perceivo  that 
words  are  used  in  them  without  a  moaning^ ;  and  if  tliey  are  not  tlio 
sort  of  persons  who  are  canahle  of  rcdipcoveiing  the  lost  KigntHcslioti, 
they   naturally   enough    dismiss    the   formula,   and  define   the    nnmo 
without  any  reference  to  it.     In  so  doing  tliey  fasten  down  the  nsunc 
to  what  it  connotes  in  common  use  at  the  time  when  it  conveys  the 
smallest  quantity  of  meaning;  and  introduce  the  practice  of  cmplojing 
it,  consistently  and  uniformly,  according  to  that  connotation.      The 
word  in  this  way  acquires  an  extent  of  denotation  far  beyond  what  it 
had  before;  it  becomes  extended  to  many  things  to  which  it  was 
previously,  in  appearance  capriciouj«ly,  refusotL     Of  tho  propositions 
in  which  it  was  formerly  nscd,  those  which  were  tnie  in  virtue  of  the 
forgotten  part  of  its  moaning  are  now,  by  the  clearer  light  which  tlie 
definition  diflfusos,  seen  not  to  be  true  according  to  the  definition; 
which,  however,  is  the  recognized  and  sufficiently  correct  expression 
of  all  that  is  perceived  to  be  in  the  mind  of  any  one  by  whom  the  term 
is  used  at  the  present  day.     The  ancient  formulas  are  consequently 
treated  as  prejudices;    and  people  are  no  longer  taught,  as  Leforo, 
though  not  to  understand  them,  yet  to  believe  that  there  is  tmtb  121 
them.    They  no  longer  rem^  in  men's  minds  surrounded  by  respeel, 
and  ready  at  any  time  to  suggest  their  original  meaning.     The  tmtlis 
which  they  convey  are  not  only,  under  these  circumstances,  redis- 
covered far  more  slowly,  but,  when  rediscovered,  the  prejudice  with 
which  novelties  are  regarded  is  now,  in  some  degree  at  least,  against 
them,  instead  of  being  on  their  side. 

An  example  may  make  these  remarks  more  intelligiblo.  In  all  ages, 
except  where  moral  speculation  hag  been  silenced  by  outward  compul- 
sion, or  where  the  feelings  which  prompt  to  it  hove  received  full  satis- 
faction from  an  established  feith  unhesitatingly  acquiesced  in,  one  of 
the  subjects  which  have  most  occupied  the  minds  of  thinking  men  is 
the  inquiry,  What  is  virtue?  or,  Wliatis  a  viiiuous  chamcter?  Among 
the  different  theories  on  tho  subject  which  have,  at  different  times, 
grown  up  and  obtained  currency,  every  one  of  which  reflected  as  in 
the  clearest  mirror  the  express  image  of  the  age  which  gave  it  birth; 
there  was  one,  brought  forth  by  the  latter  half  of  iho  eighteenth  cen- 
tury, according  to  which  virtue  consisted  in  a  correct  calculation  of  our 
own  personal  interests,  either  in  this  world  only,  or  also  in  the  next. 
There  probably  had  been  no  era  in  history,  exropt  tho  declining  period 
of  tlie  Roman  empire,  in  which  this  theory  could  have  grown  up  and 
made  many  converts.  It  could  only  have  originated  in  an  age  essen- 
tially unheroic.  It  was  a  conditioti  of  the  existence  of  such  a  theory, 
that  the  only  beneficial  actions  which  people  in  general  were  much 
accustomed  to  see,  or  were  therefore  much  accustomed  to  praise,  should 
be  such  as  were,  or  at  least  might  without  contradicting  obvious  facts 
bo  supposed  to  bo,  rbe  result  nf  the  motive  above  choniclerizcd. 
Hence  the  words  really  connoted  no  more  in  common  acceptation, 
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than  was  set  down  in  the  definition  :  to  wliich  consequenily  no  objec 
tioa  lay  on  the  score  of  deviauon  from  usage,  il'  the  usage  of  that  age 
alone  waa  to  be  considered. 

Suppose,  now,  that  the  partisans  of  this  theory  had  contrived  to 
introduce  (as,  to  do  ihem  justice,  they  showed  themaelTes  sufficiently 
incliuod)  a  coivsistent  and  undcviating  use  of  the  term  according  to 
.this  definition.  Suppose  that  they  had  succeeded  in  banishing  the 
word  disintercstodnosa  &om  tho  huiguago,  in  obtaining  the  disuse  of 
all  expressions  attaching  odium  to  selfishness  or  commendation  to  self- 
sacrifice,  or  which  impUcd  generosity  or  kindness  to  be  anything  but 
doing  a  benefit  in  order  to  receive  a  greater  advantage  in  return. 
Need  we  say,  that  this  abrogation  of  tho  old  formulas  for  the  soke  ot 
presening  clear  ideas  and  consistency  of  thought,  would  have  been  an 
incalculable  evil  ?  while  the  very  incoosistcncy  incurred  by  the  coexist- 
ence of  the-  formulas  mth  philosophical  opinions  which  virtually  con- 
demned them  as  absurdities,  operated  as  a  stimulus  to  the  retJxamiua- 
tton  of  tJio  subject;  and  thus  the  very  doctrines  ohgiuaiiugiu  theobliviun 
into  which  great  moral  truths  had  fallen,  were  rendered  indirectly,  but 
powerfully,  instrumental  to  the  revival  of  those  truths. 

The  doctrine,  therefore,  of  the  Coleridge  school,  that  the  language  of 
any  people  among  whom  culture  is  of  old  date,  is  a  sacred  deposit,  the 
property  of  all  ages,  and  which  no  one  ago  should  consider  itself  empow- 
ered to  alter — is  far  from  being  so  devoid  of  important  truth  as  it 
appears  to  that  class  of  logicians  who  think  more  of  having  a  clear  tlian 
of  having  a  complete  meaning;  and  who  perceive  that  every  ago  is 
adding  to  tho  truths  which  it  has  received  from  its  predecessors,  but 
fail  to  see  that  a  counter-process  of  losing  truths  already  pouse5scd,is 
also  constantly  going  on,  and  requiring  the  most  sedulous  attention  to 
counteract  it  Language  is  the  depositary  oi*  tlie  accumulated  Iwdy  of 
experience  to  which  all  former  ages  have  contributed  their  part,  and 
wlucii  is  the  inheritance  of  all  yet  to  come.  We  have  no  right  to  pre- 
vent ourselves  from  transmitting  to  posterity  a  larger  portion  of  this  in- 
heritance than  wc  may  ourselves  have  profited  by.  We  continually  have 
cause  to  give  up  tho  opinions  of  our  forofathors ;  but  to  tamper  with 
their  language,  even  to  the  extent  of  a  word,  is  an  operation  of  much 
greater  responsibility,  and  implies  ns  an  indispensable  requisite,  an 
accurate  acquaintance  with  the  history  of  the  particular  word,  and  of  the 
opinions  Avtiicli  in  different  stages  of  its  progress  it  served  to  express.  To 
be  qualified  to  define  tho  name,  we  must  know  all  that  has  ever  been 
known  of  the  properties  of  the  class  of  objects  which  are,  or  originally 
were,  denoted  by  it.  For  if  wo  givo  it  a  meaning  acconling  to  which 
any  proposition  will  be  false  which  philosophers  or  mankind  have  ever 
held  to  be  true,  it  is  at  least  incumbent  upon  us  to  bo  sure  that  wo 
know  ull  which  those  who  believed  the  proposition  understood  by  it 
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CHAPTER  V. 

OH  THE  NATOBAI.  HISTORY  OF  TOE  VARIATIONS  IN  THE  HBANIXQ    OF 

§  1.  It  la  not  only  in  the  mode  wbicb  lias  now  been  pointed  out« 
namely,  by  gradual  inattention  to  a  portion  of  the  ideas  conveyed,  that 
words  in  common  use  are  liable  to  sbifl  tlieir  connotation.  The  truLh 
is,  that  the  connotation  of  fiich  wonU  is  perpetually  varying ;  as  migbc 
be  expected  irom  the  mainiur  in  which  words  in  common  use  acquire 
their  connotation.  A  technical  term,  invented  for  purpoeos  of  art  or 
science,  baa,  from  the  first,  the  connotation  g^iven  to  it  by  its  inventor  ; 
but  a  name  which  is  in  every  one's  mouth  before  any  one  thinks  of  de- 
fining it,  derives  its  connotation  only  from  the  circumstances  which  are 
habitually  brought  to  mind  when  it  is  pronounced.  Among  these  cir- 
cumstances, the  properties  common  to  the  things  denoted  by  tlic  name, 
have  naturally  u  pruicipal  place;  and  would  have  the  sole  place,  if 
language  were  regulated  by  convention  rather  than  by  custom  and  ac- 
cident. But  besides  these  common  propeniee,  which  if  they  exist  axe 
necessarily  present  whenever  the  name  is  applied,  any  other  circuni- 
Blance  may  cnsuallt/  be  found  along  with  it.  so  frequently  as  to  become 
associated  ^^nth  it  in  the  same  manner,  and  aa  strongly  as  the  common 
properties  themselves.  In  proportion  as  this  association  forms  itself) 
people  give  up  using  the  name  in  cases  in  which  tlioee  casual  circum- 
stances do  not  exist.  They  prefer  using  some  other  name,  or  the  same 
name  with  some  adjunct,  rather  than  empU>y  an  expression  which  will 
necessarily  call  up  an  idea  they  do  not  wont  to  excite.  The  circum- 
stance originally  casual,  thus  becomes  regularly  a  part  of  the  connota- 
tion of  tlie  word. 

It  is  this  continual  incorporation  of  circumstances  originally  acci- 
dental, into  the  permanent  signification  of  words,  which  in  the  cause 
that  there  are  bo  few  exact  synonyms.  It  h  this  also  which  renders 
the  dictionary  moaning  of  a  word,  by  univereal  remark  so  imperfect  on 
exponent  of  its  real  mooning.  The  dictionary  meaning  is  marked  out 
in  a  broad,  blunt  way,  and  probably  includes  all  that  was  originallv 
necessary  for  the  correct  employment  of  the  terra ;  but  in  prncesa  of 
time  so  many  collateral  associations  adhere  lo  words,  that  whoever 
should  attempt  to  use  them  with  no  other  guide  than  the  dictionary 
would  confound  a  thousand  nice  distinctions  and  subtle  shades  of  mean- 
ing  which  dictionaries  take  no  account  of;  as  we  notice  in  the  use  of 
a  language  in  conversation  or  writing  by  a  foreigner  not  thoroughly 
master  of  it.  The  history  of  a  word,  by  showing  the  cause«  which  de- 
tciinined  its  ufie,  is  in  these  cases  a  better  guide  to  its  emp1o}nnent 
than  any  definition ;  for  definitions  can  only  show  its  meaning  at  the 
particular  time,  or  at  most  the  series  of  its  succesi^ive  meanings,  but  its 
history  may  show  the  law  by  which  the  succession  was  produced. 
Tlie  word  genflrtnan,  for  instance,  to  the  correct  employment  of  which 
A  diciiimary  woithl  be  no  guide,  originally  meant  simply  a  man  of 
family.  From  this  it  came  by  degrees  to  connote  all  such  qualities  or  ad- 
ventitious circumstances  as  were  usually  found  to  belong  to  persons  of 
lamily.  This  consideration  at  ance  explains  why  in  one  of  its  vulgar 
acceptations  it  meann  any  one  who  lives  without  labor  in  another  with- 
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uut  manual  labor,  and  in  its  moro  elevated  pigTiification  it  has  in  every 
age  signified  the  conduct,  character,  habits,  and  outward  appcBmnce.  in 
whoinsoeviT  found,  which,  according  to  the  ideas  of  that  age,  belonged 
or  were  expected  to  belong  to  persona  bom  and  educated  m  a  high  so- 
cial position. 

It  continually  liappoit»  that  of  two  words,  whose  dictionary  mean- 
ings are  either  iho  same  or  very  slightly  diflerent,  one  will  be  tho 
proper  word  to  use  in  one  sot  of  circumsiancca,  another  in  another, 
without  its  bping  posstible  to  flhow  how  the  cufltom  of  m>  employing 
thetn  originally  grew  up.  The  accident  that  one  of  tho  wurdn  was 
used  and  not  the  othor  on  a  particular  occasion  or  in  a  particular  social 
circle,  will  be  sufficivnt  to  produce  so  strong  an  association  between  the 
word  and  somo  speciality  of  circumstances,  that  mankind  abandon  tho 
use  of  it  in  any  otljcr  case,  and  the  speciality  becomes  part  of  its  sig- 
nification. Tho  tide  of  custom  first  drifts  the  word  on  the  shore  of  a 
particular  meaning,  then  retires  and  leaves  it  there. 

An  instance  in  point  is  the  remarkable  change  which,  in  the  English 
language  at  least  has  taken  placo  in  the  signification  of  the  word  loyal- 
ty. That  word  oiiginally  meant  in  English,  ua  it  still  means  in  the 
language  from  whence  it  came,  fair,  open  dealing,  and  fidelity  to  en 
gagemcnta  :  in  that  sense  the  quality  it  expressed  was  part  of  the  ideal 
chivalrous  or  knightly  character.  By  what  process,  m  England,  the 
term  became  restricted  to  the  single  case  of  fidelity  to  the  throne,  1  am 
not  Bufhcicntlv  versed  in  the  history  of  courtly  language  to  l>o  able  to 
pronounce.  The  interval  Iwlween  n  lof/al  chevalier  and  a  loyal  euln 
ject  is  certainly  great.  I  can  only  suppose  that  the  word  was,  at  some 
period,  tlie  favorite  term  at  court  to  express  fidelirv  to  the  oath  of  al- 
legiance, until  tit  length  tho?!e  who  ^vished  to  speak  of  any  other,  and 
as  it  was  probably  considered,  inferior  sort  of  fidelity,  either  did  not 
venture  to  use  so  dignified  a  term,  or  found  it  convenient  to  emplov 
some  other  in  order  to  avoid  being  misunderstood. 

§  2.  Cases  are  not  unfrcquent  in  which  a  circumstance,  at  first  cas- 
ually incorporated  into  the  connotation  of  a  word  which  originally  had 
no  roferonco  to  it,  in  time  wholly  supersedes  the  original  meaning,  and 
becomes  not  merely  a  part  of  the  connotation,  but  the  whole  of  it. 
This  is  exempUlied  in  the  word  pagan,  TW^rtJiu*;  which  originally,  as 
its  etymology  imporifl,  was  equivalent  to  villager  ;  the  inhabitant  of  a 
pagan,  or  village.  At  a  particular  era  in  the  extension  of  Chrislianily 
over  the  Roman  empire,  the  adherents  of  the  old  religion,  and  the  vil 
lagers  or  country  people,  were  nearly  the  same  body  of  individuals, 
the  inhabitants  of  tho  to^^-ns  having  been  earliest  converted ;  as  in  our 
own  day  and  at  all  times  the  greater  Bcti^^ly  of  social  intercouirie  ren- 
ders tliom  tho  earliest  recipients  of  new  opinions  and  modert,  while  old 
liabitH  and  prejudices  linger  longe(«t  among  llie  cnuiitnr  j»eoide :  not  to 
mention  that  the  towns  were  more  immediately  under  tho  direct  influ- 
ence of  the  government,  which  at  that  time  had  embraced  Christianity, 
From  this  casual  coincidence,  the  word  jmsanu^  carried  with  it,  and 
began  more  and  more  steadily  to  suggest,  the  idea  of  a  worshiper  ol 
the  ancient  divinities;  until  at  length  it  suggested  that  idea  so  forcibly, 
that  people  wl«»  did  not  dasiro  to  suggest  the  idea  avoided  using  tho 
word,  Bnt  when  pai^anu^  had  corno  to  connote  hearheniam,  the  very 
unimportant  cir^uraiitance,  with  reference  to  that  fact,  of  the  placo  nl 
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residence,  was  soon  disregarded  in  the  etnploTinent  of  the  word.     A*  ' 
dierc  was  seldom  any  occasion  for  making  separate  a^ertion  retspect* 
in^  beatlieoa  who  lived  in  the  couDtry.  there  was  no  need  for  a  separaze 
word  tu  Jeuote  tliem;  and  pagan  came  not  only  to  mean  beuthoii.  but 
to  mean  that  exclusively. 

A  cade  still  more  familiar  to  most  readers  is  that  ui'  the  word  vilUttn, 
or  villein.  This  term,  as  everybody  knowA,  had  in  the  middle  age*  a 
connotaiion  as  strictly  defined  as  a  word  could  have,  being  rho  proper 
legal  designation  for  those  persons  who  were  the  subjects  of  the  least 
onerous  form  of  feudal  bondage,  those  serfs  who  were  aditcripti  gUha. 
The  8COI71  of  the  semibarbarous  military  aristocracy  for  these  their  ab-i 
ject  dependents,  rendertid  the  act  of  likening  any  person  to  this  c]ass 
of  men  a  mark  of  the  greatest  contumely:  the  same  scorn  led  them  to 
ascribe  to  the  same  people  all  manner  of  hateful  i^piiiliiies,  which  floubt- 
less  also,  in  the  degrading  situation  in  which  they  were  held,  were  often 
not  unjustly  imputed  to  them.  These  circumstances  combined  to 
attach  to  the  lenn  villain,  ideas  of  crime  und  guilt,  in  so  forcible  a 
manner,  that  the  application  of  the  epithet,  even  to  those  to  whom  it 
legally  belonged,  became  an  affront,  and  was  abstained  from  whenever 
no  affront  was  intended.  From  that  time  guilt  was  part  of  the  cotino- 
lation;  and  soon  became  the  whole  of  it,  since  mankind  were  not 
prompted  by  any  urgent  motive  to  continue  making  a  distin^-lion  in 
their  language  between  bad  men  of  servile  station  and  bad  men  of  an^ 
other  rank  in  life. 

These  and  similar  instances  in  which  the  original  signification  of  a. 
term  is  totally  lost — another  and  an  entirely  distinct  meaning  beinff 
fu^t  ongraflcd  upon  the  former,  and  finally  subsiiluted  for  il — affbra 
examples  of  the  double  movement  which  is  always  taking  place  in  lan- 
guage :  the  counter-movements,  one  of  Generalization,  bv  wliich  words 
are  perpetually  losing  portions  of  their  connotation  and  becoming  of 
less  meaning  and  more  general  acceptation ;  the  other  of  Specialization, 
by  which  other,  or  even  these  same  words,  are  continually  taking  on 
fresh  connotation;  acquiring  additional  meaning,  by  being  restricted  in 
their  employment  to  a  part  only  of  the  occasions  on  which  they  might 
properly  Ims  used  before.  This  double  movement  is  of  sufHcient  im- 
portance in  tlie  natural  history  of  language  (to  which  natural  history, 
tlio  artificial  modifications  ought  always  to  have  some  degree  of  refer- 
ence), to  justify  our  dwelling  for  a  little  longer  on  the  nature  of  the 
two-fold  phcnumcnoD,  and  the  causes  to  which  it  owes  its  existence. 

\  3.  To  begin  with  the  movement  of  generalization.  It  isunneces- 
lary  to  dwell  upon  the  changes  in  the  moaning  of  names  which  take 

CKO  merely  from  ihcir  being  used  igiiorantly,  by  persons  who,  not 
ving  properly  mastered  the  received  connotation  of  a  word,  apply  il 
In  %  kiofor  and  wider  sense  than  belongs  to  it.  This,  however,  is  a 
1^  tMirco  of  alterations  in  the  language ;  for  when  a  word,  from  1>cing 
^jIlNi  employed  in  cases  where  one  of  the  qutilitics  which  it  connotes 
^a»  WOft  cixist,  coofiea  to  suggest  that  quality  with  certainty,  then  even 
^jjd  v^uv  under  no  mistake  as  to  the  proper  meaning  of  the  word, 
MM^It  eitytlVMiiiff  ^^^  meaning  in  some  other  way,  and  leave  the  orig- 
^^^taJ  ti>  it?  fate.  The  word  'Squire,  as  standing  for  au  owner  of 
t«tMKle:  Parsm,  as  denoting  not  the  rector  of  the  parish  btil 
1  til  geoenil    Artist,  to  denote  only  s  painter  or  sculptor;  aro 
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cues  to  point.  Iridependeiitlv.  however,  of  the  generalization  of 
names  through  iheir  ignorant  miBUBe,  there  ta  b  tendency  in  the  same 
direction,  conaistcnlly  with  iho  most  thorough  knowledge  of  their 
meaning;  arising  from  tJie  fact,  that  the  numlicr  of  things  known  to 
us,  and  of  which  we  feel  a  desire  to  speak,  multiply  foster  than  the 
names  for  them.  Except  on  subjects  for  which  there  has  been  con- 
structed a  ticicntific  terminology,  with  which  unscientific  persona  do 
not  meddle,  great  difficulty  is  generally  found  in  bringing  a  ne%v  name 
into  use;  and  independently  of  that  difficulty,  it  is  natural  to  prefer 
giving  to  a  new  object  a  name  which  at  least  expresses  its  resemblance 
to  something  already  known,  since  by  predicating  of  it  a  name  entirely 
new  we  at  nnt  conToy  no  tniormation.  In  this  manner  tJie  name  of  a 
species  often  becomes  the  name  of  a  genus;  as  «a/«,  for  example,  or 
oil;  the  former  of  which  words  originally  denoted  only  tlie  muriate  of 
Aoda,  the  latter,  as  its  etymology  indicates,  only  olive  oil  j  but  which 
now  denote  large  and  diversitied  classes  of  substances  resembling 
the^ie  in  some  of  their  tjualities,  and  connote  only  those  common  quali- 
ties, instead  of  the  whole  of  tJie  distinctive  properties  of  olive  oil  and 
sea  salt.  The  words  glass  and  soap  are  used  by  modem  chemists  in  a 
similar  manner,  to  denote  genera  of  which  the  substances  vulgarly  so 
called  arc  single  species.*  And  it  often  happens,  as  in  those  instances, 
that  the  term  keeps  its  special  signiHcaiion  in  addition  to  its  more  gen- 
eral tne,  and  becomes  ambiguous,  that  is,  two  names  instead  of  one. 

These  changes,  by  wbich  words  in  ordinary  use  become  mure  and 
more  generalized,  and  less  and  less  expressive,  take  place  in  a  still 
greater  degree  with  the  wonls  which  express  the  complicated  plie- 
nomcna  tif  mind  and  society.  Historians,  travellers,  and  in  general 
those  who  spciik  or  \\Tite  concerning  moral  and  social  phenomena  with 
which  they  are  not  familiarly  acquainted,  are  the  great  agents  in  this 
modification  of  longijage.  The  vocabulary  of  all  except  unusually 
instructed  persons,  is,  on  such  subjects,  eminently  scanty.  They  liave 
a  certain  email  set  of  words  to  which  they  are  accustomed,  and  which 
they  crojjluy  to  express  phenomena  the  most  heterocreneous,  because 
they  have  nnver  sufficiently  analyzed  the  facts  to  which  those  words 
correspond  in  their  own  coimtry,  to  have  attached  perfectly  definite 
ideas  to  the  words.  Tho  tirat  Knglish  conquerors  of  Bengal,  ihr  ex- 
ample, carried  with  ihcm  the  phrase  landed  projtrictor  into  a  country 
where  the  rights  of  individuals  over  the  soil  were  extremely  different 
in  degree,  and  even  in  nature,  from  those  recognized  in  Kngland. 
Applymg  the  term  with  all  its  English  associations  in  such  a  state  ot 
things ;  to  one  who  had  only  a  limited  right  they  gave  an  absolute  right, 
from  another  because  ho  bad  not  an  absolute  right  they  took  away  all 
right,  drove  whole  classes  of  men  to  ruin  and  despair,  filled  the  country 
with  bunditti,  created  a  feeling  that  nothing  was  secure,  and  pro<luced, 
with  tho  best  intentions,  a  disorganization  of  society  which  had  not 
been  produced  in  that  conntrj'  by  tho  moat  ruthless  of  its  barbarian 
invaders.  Paul  Louis  Cwiriormight  well  say,  '*  Gardoz-nous  de  Tdqui* 
voquo !"  Yet  the  usaj^c  of  persons  capable  of  so  gross  a  misappre- 
hension, determines  tho  moaning  of  language :  and  the  words  they  thus 


•  "  Tho  terai  o/Jb/i,  in  its  orlglnil  arniie,  sipitfied  that  prticulir  rciiduum  which  wu 
alaiu  olitsincil  by  liziviatiDif  tho  uhes  of  the  plant  named  luUi,  t>ut  the  word  is  now  bo  boi 
eralizod,  ihai  it  dcnutva  oxy  IkmIjt  powoMed  of  a  certain  number  or  propoitirs." — Parii'* 
Pkannaeolvfia,  voL  L,  p.  66, 
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IMSU9C  ^ow  in  generality,  until  the  inslructed  are  obliged  to  acqolc 

and  1(1  employ  those  worda  (Knt  freoing^  thum  trum  vasiumess  hy  gii^ 
ing  ihcm  a  definite  connotation)  as  generic  terms,  Buhdividing  the  j — ^ 
era  into  species. 

^  4.  While  the  more  rapid  growth  of  ideas  than  of  names  thus  ct 
a  perperual  necessity  for  making  the  same  names  5er\'e.  even  if  imp 
feclly,  on  a  ip^ater  number  of  occaaiona  ;  a  count«r-opcration  is 
on,  by  which  names  become  oti  the  contrary  restricted  to  leiver  occa' 
siunt),  by  taking  on,  aa  it  were,  additional  connotation,  frum  cii-cum 
stances  nut  oriipniiliy  included  in  iho  meaning,  but  which  have  beoooaa 
connected  with  it  in  the  mind  i>y  some  accidental  cause.  "We 
seen  above,  in  the  wurds  jmgan  and  villain,  remarkable  examples  of  I 
specializution  of  the  meaning  of  words  from  casual  associations,  as  ' 
as  of  the  gencraliKation  of  it  in  a  new  direction,  which  often  faUows«j 

Similar  special izations  are  of  frequent  occurrence  in  the  history  e^ 
of  flcienliHc  nomenclature.     "It  is  by  no  means  uncommon."  says 
Paris,  in  his  Pharmacologia*  '*  to  find  a  word  which  is  used  to  expt 
general  characters  subsequently  become  tlie  name  of  a  specific  sub- 
stance in  which  such  charucters  are  predominant;  and  we  iiliaU  find 
that  some  important  anomnlies  in  nomenclature  may  be  thus  explained 
The  term  ApasvtHov,  from  which  the  word  Arsenic  is  derived,  waa  au 
ancient  ejilthet  applied  to  those  natural  aub&tances  which  poafteaaed 
strong  and  acrimuniuus  properties,  and  ais  the  poisonous  quality  of 
arsenic  was  found  to  be  remarkably  powerfnl,  the  terra  was  t'cpecially 
applied  to  Orpimenl,  the  form  in  which  this  mclsl  most  usually  ocrur- 
rod.     So  the  term    Verbena  (quasi  Jlerbata)  originally  denoted  aU 
tho!4e  herbs  that  were  held  sacred  on  account  of  their  being  employe 
in  tlie  rites  of  sacrifice,  as  we  leom  from  the  poets ;   but  as  one  lie 
waa  usually  adopted  upon  these  occasions,  the  word  Verbena  came 
denote  that  particular  herb  only^  and  it  is  transmitted  to  us  to  this  da 
under  the  same  lifle,  viz.  Verbena  or  Vcn'ain,  and  indeed  until  latet 
it  enjoyed  the  medical  reputation  wliich  its  sacred  origin  con(erro3 
upon  it,  for  it  was  worn  suspended  around  the  neck  as  an  amulet 
Vitriol,  in  tlio  original  application  of  the  word,  denoted  any  crysialine 
body  with  a  certain  degree  of  transparency  {vitrum) ;    it  is  hardly 
neiiessary  to  observe  that  the  term  is  now  appropriated  to  a  partici 
species :  in  tho  same  manner,  Bark,  whicli  is  a  general  term,  is  applit 
to  express  one  genus,  and  by  way  of  eminence,  it  has  the  article 
prefixed,  as  The  bark  :   the  same  obson'alion  will  apply  to  the  wo 
Opium,  which,  in  its  primitive  sense,  signifies  any  juice  {6t:o^,  Sitccvs)^ 
while  it  now  only  denotes  one  species,  viz.  that  of  the  poppy.     So, 
again,  Elaterium  was  used  by  Hippocrates  to  signify  various  internal 
applications,  especially  purgatives,  of  a  violent  and   drastic  nature 
(mmi  tlie  word   EAavi'O),  agito,  moveo,  stimido),  but  by  succeeding 
authors  it  was  exclusively  applied  to  denote  the  active  matter  which 
subsides  from  the  juice  of  the  wild    cucumber.     Tho  wj^rd  Ferula, 
again,  originally  meant  to  imply  any  substance  which  wait  derived  by 
spontaneous  subsidence    from   a  liquid  (from  Jtrx,  the  grounds   oi 
settlement  of  any  li(juor) ;  afterwards  it  was  applied  to  Starch,  which 
>B  deposited  in  this  manner  by  agitating  tlie  Aour  of  wheat  in  waterl' 

•  BultritMl  Inlrtdnctiam,  tdI.  t ,  pp.  SC-O. 
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ftnd  lastly,  it  has  been  applied  to  a  peculiar  vegetable  principle,  wbich, 
liko  search,  is  inaolublo  in  cold,  but  completely  solublo  in  bulling  water, 
mth  which  it  forms  a  gelatinous  sohition.  Thi»  indefinite  meaning  of 
the  word  JeciUa  has  croacod  numerous  mistakes  in  phannac«utic  chein* 
istry ;  Elatenum,  for  instance,  is  said  to  hojkcida,  and,  in  the  originiil 
Bonso  of  the  word,  it  is  properly  so  called,  inasmuch  as  it  is  procured 
from  a  vegetable  juice  by  spontaneous  subsidonce,  but  in  the  limited 
and  modem  ncceptation  of  tho  term,  it  conveys  an  erroneous  idea ;  for 
instead  of  the  Eicdve  principle  of  tho  juico  residing  in  Jecuia,  it  is  n 
peculiar  proximate  pnnciple,  tui  generis,  to  which  1  have  ventured  to 
bestow  the  name  of  MlcUin.  For  the  same  reason,  much  doul>t  and 
obscurity  involve  the  meaning  of  tho  won!  Extract,  because  it  is  ap- 
plied ^crt^rrt/Zy  to  any  substance  obtained  by  the  evaporation  of  a  vege- 
table solution,  and  xpecijically  to  a  peculiar  proximate  principle,  pos- 
sessed of  certain  characlors,  by  which  it  is  distinguished  from  every 
other  eloraontary  body." 

A  generic  torm  is  always  liable  to  become  thus  limited  to  a  single 
species,  or  even  individual,  if  people  have  occasion  to  think  and  speak 
of  that  individual  or  species  much  oftener  than  of  anyiliing  clac  which 
i6  contained  in  tho  genus.  Thus,  by  cattle,  a  stage  coachman  will 
understand  horses  ;  beasts,  in  the  language  of  agriculturists,  stands  for 
oxen  ;  and  birds,  with  some  sportsmen,  for  partridges  only.  The  law 
of  language  which  operates  in  these  trivial  instances,  is  the  very  same 
in  conformity  to  which  the  terms  Gtof,  Deus,  and  God,  were  adopted 
fixim  i'olytheism  by  Christianity,  to  express  tho  single  object  oi  ila 
own  adoration,  in  lieu  of  the  ancient  and  specially  appropriated  name 
Ji?h()vah.  Almost  all  tho  terminology  of  the  Christian  Church  ia  made 
III)  of  words  originally  used  in  a  much  more  general  acceptation; 
Ecctfsia,  Aftflembly ;  Bishop,  Episcopus,  Overseer ;  Priest,  Presbyter, 
Elder;  DracoUy  Diaconus,  Administrator;  Sacrament,  a  vow  of  alle- 
giance ;  Etangelitem,  good  ti^liugs ;  and  some  words,  as  Minister,  are 
still  used  l>oth  in  the  general  and  in  the  limited  sense.  It  would  be 
interesting  to  trace  the  prfigrcss  by  which  author,  m  its  most  familiar 
sense,  came  to  signify  a  wrifer,  and  voirfrr}^,  or  Maker,  a  poet- 

Ofihe  incorporation  into  tho  meaning  of  a  term,  of  circumstances 
accidentally  connected  with  it  at  some  particular  period,  as  in  the  case 
of  Pagan,  instances  might  easily  be  multiplied.  Physician  {^uffiftof,  or 
naturflJist)  became,  in  Kngland  at  lea-it,  synonymous  with  a  healer  of 
diseases,  because  until  a  comparatively  late  period  medical  practitioners 
were  the  only  naturalists.  Cierc  or  (jiericitg,  a  scholar,  came  to  signify 
an  ecclesiastic,  because  tlie  clergy  were  for  many  centuries  the  only 
scholars. 

Of  all  ideas,  however,  the  most  liable  to  cling  by  association  to  any- 
thing with  which  they  have  ever  been  connected  by  proximity,  are 
thofe  of  our  pleasures  and  pains,  or  of  tho  things  which  we  habitually 
contemplate  as  sources  of  our  pleasures  or  pains.  The  additional  con- 
notation, therefore,  which  a  word  soonest  and  most  readily  takes  on, 
is  that  of  agrecablcness  or  painfulness,  in  their  various  kinds  and  dfr 
grccs:  of  being  a  good  or  a  bad  thing;  desirable  or  to  bo  a\oidcd ; 
an  object  of  hatred,  of  dreod,  of  cnnicmpr,  admiration,  hope,  or  love. 
Accordingly  there  is  hardly  a  single  name,  expressive  of  any  moral  or 
social  fact  calculated  to  call  forth  strong  aflections  either  of  a  favorable 
or  of  a  hostile  nature,  which  dooa  not  ;arr)'  with  it  decidedly  and  irra- 
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si8iil)tv  u  couQotadon  of  those  etrong  aflbcdoDa,  or,  at  the  least 
a])|irobation  or  censure ;  insomuch  that  to  employ  ibosc  uoiziei 
conjuaction  wilh  others  by  which  the  contrary  seodiQeiUa  w^ere 
pressed,  \voulti  produce  the  effect  oi'  a  paradox,  or  eveu  a  coutradie 
lion  in  terms.  The  baneful  influence  of  the  coiuiolatiou  thus  ac<{uired 
on  our  roaaouiugu  and  habits  of  thought,  has  been  well  poiuted  out  ui 
many  occasions  by  Bcnlbaro.  It  gives  rise  to  the  fallncy  of  "  queatiuu 
begging  names."  The  very  property  which  wc  ore  inquiriag^  whclLe. 
a  thing  possesses  or  not,  has  become  so  associated  wilh  the  name  of  tbi 
tiling  as  to  be  part  of  its  meaning,  insomuch  that  tiy  merely  uttcrio^ 
the  name  wo  assume  the  point  which  was  to  be  made  out  r  one  of  th/t 
most  frequent  sources  of  ojiparcutly  self-evident  propositions. 

There  is  still  another  mode  in  which  the  moaning  of  a  name  ia  apt  to 
be  specialized,  sufficiently  frequent  to  be  worthy  of  being  pointccl  ouL 
We  have  often  the  choice  between  a  more  and  a  less  gcueral  uaxnc  foi 
designating  an  object,  cither  of  them  sufficiently  answering  the  po 
pose  of  distinction.     Thus  we  may  say  cither  t?iat  dug,  vr  that  ani/. 
m  many  cases,  that  creature^  or  thai  abject,  would  be  sufficient.     N< 
there  is,  in  many  cases  of  frequent  occurrence,  a  tendency,  wli 
grows  as  civilization  advances,  to  adopt  tho  practice  of  deeigni 
ihiug:^  by  the  most  general  words  which  wilh  all  the  aids  of  cuntcxt 
and  gesture  will  sumco  lo  point  them  out.      Natural  good  taste, 
still  more  the  conventional  quality  which  usurps  its  name,  consist  to  \ 
great  degree  in  Icocpingsome  aspects  of  things  as  much  aa  possible 
of  sight;  speaking  of  disagreeable  thin^ra  with  the  least  pos^ble  su 
eestiou  of  their  du«agreeable  details,  and  of  agreeable  things  with 
little  obtrusion  as  p<56sible  of  the  mere  mechanism  of  their  production, 
which,  except  in  our  scientific  observations,  is  not  what  interosts  us  in 
them,  and  the  close  contemplation  of  which  generally  diminishes  their 
cbarm  to  the  imagination.     The  practice  thus  grows  up  among  culti- 
vated people,  of  sneaking  of  common  things  in  a  way  much  less  literal 
and  (lofiiiito  than  is  the  custom  of  the  vulgar ;  in  a  way  which  indicates 
the  thing  meant,  with  the  faintest  possible  suggestion  of  its  ctiai-acter- 
istic  qualities ;  and  the  mere  words  used  would  often  not  suffice     ~ 
convey  the  moaning,  unless  there  were  something  in  the  accompanyii 
circumstances  to  assist  in  exciting  the  idea.     The  \-ulgar,  meanwli'' 

continue  lo  use  the  appropriate,  peculiar,  and,  if  ecieutUic  litness        

the  only  thine  tu  bo  considered,  the  best  phraseology,  because  unam- 
biguous; while,  for  puqioaes  of  reiinoment,  ambiguity  is  oflen  liio 
very  quality  desired.  M 

Now  this  practice  of  using  more  general  terms  whcro  specific  oii« 
miglit  have  been  employed,  is  constantly  spoiling  the  general  terms  by 
rendeiing  them  specific.     They  become  the  terms  pai-tieularly  assot 
ated  with  the  vcrj*  specialities  of  meaning  which  it  was  deesired  not  i 
suggest     A  ridiculous  instance  is  the  anecdote  of  a  lady  of  the  con 
of  Louis  XTV".,  who  having  stated  to  her  confessor  that  she  felt  esiee 
fc»r  a  certain  cavalier,  (this  being,  it  seems,  the  phrase  of  the  day  td 
express  a  meaning  which  persons  usually  prefer  to  convey  by  a  circura- 
lorution.)   was  asked  by   the   prieKt,  "  Combion   de  foia  vous  a-l 
cstimce  V  which  stor^-,  whether  true  or  invented,  got  into  circulatic 
and  led  to  the  abandonment  of  the  phrase  in  tliat  peculiar  sense. 
It  had  not  been  abandoned  in  that  sense,  it  would  soon  have  l>ee 
discarded  in  any  other  sense;  and  finally,  perhaps^  lost  altogci 
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because  when  confined  to  llmt  particular  meaning,  it  would  no  longer 
have  hatl  the  indistinctness  which  furmod  ita  rcrommendation.  Many 
terms,  in  rauny  diflbront  lunj2;uagefl,  which  orifpnally  had  a  more  general 
meaning,  have  heen  untitted  for  other  nses  hy  acquiring  this  very  con- 
notation, Atid  a  vast  variety  of  other  words,  without  any  relation  to 
that  peculiar  subject,  have  one  after  anoilier  fellen  into  disuso  except 
among  the  coarse  and  uncultivated,  becauso  they  had  come  to  connote 
too  directly  and  unequivocally  something  which  people  did  not  like  to 
bftve  brought  very  distinctly  before  their  imagination. 

Without  any  further  multiplication  of  examples  to  illustrate  the 
chanji^es  which  uaage  is  continually  making  in  the  ftignificarion  of  ternUf 
I  shall  add,  aa  a  practical  rule,  that  the  logician,  not  being  able  to  pro- 
vent  such  transform ations,  should  submit  to  them  with  a  good  grace 
when  they  are  irrevocably  pnitcted,  and  if  a  definilioa  is  necesfiary, 
define  the  word  acxording  to  its  new  meaning ;  retaining  the  former  as 
a  second  signitication.  if  it  is  needed,  and  if  there  be  any  chance  of 
being  able  ti^  preserve  ic  either  in  the  language  of  philosophy  or  in 
common  use.  Logicians  cannot  make  the  meaning  of  any  but  scien- 
tific terms :  that  of  all  other  words  is  made  by  the  collective  human 
race.  But  logicians  can  ascertain  clearly  what  it  is  which,  working 
obscurely,  has  guided  the  general  mind  to  a  particular  employment  oi 
a  name ;  and  when  they  have  found  this,  they  can  clothe  it  in  such 
^-  distinct  and  permanent  terms,  that  mankind  shall  see  the  meaning 
^^k  which  before  they  only  felt,  and  shall  not  sufier  it  to  be  ailerwards 
^^"  forgotten  or  misapprehended.  And  this  is  a  power  not  lower  in  dignity, 
r  ana  far  less  liable  to  abuse,  than  the  chimerical  one  of  domineering 

I  nrer  language. 
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§  1.  We  have,  thus  far,  considered  only  one  of  die  requisites  of  a 
language  adapted  for  the  investigation  of  truth ;  that  its  terms  shall 
each  of  them  convey  a  determinate  and  unmistakable  meaning.  There 
are.  however,  as  we  have  already  remarked,  otlicr  requisites;  some  of 
them  important  only  in  the  second  degree,  but  one  which  in  funda- 
mental, an«l  barely  yields  in  point  of  importance,  if  it  yields  at  all,  to 
the  quality  which  we  have  already  discussed  at  so  much  length.  That 
the  language  may  be  fitted  for  its  purposes,  not  only  should  every 
word  perfectly  express  its  meaning,  but  there  should  be  no  impoitant 
meaning  without  its  word,  AVhatcvor  we  have  occasion  to  tJiink  of 
Often,  and  for  scientific  purposes,  ought  to  have  a  name  appropriated 
to  it. 

This  requisite  of  pbiloeophical  language  may  be  considered  under 
tliree  different  heads;  that  number  of  separate  conditious  being  in- 
volved IB  IL 

^  2.  First;  tliere  ought  to  bo  all  such  names,  as  are  needful  for 
making  such  a  record  of  individual  ob8er\ations  that  the  words  of  ilis 
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record  shiill  exactly  tthow  what  fact  it  is  which  han  been  obsewed.     !■ 
other  words,  there  must  he  an  accurate  Deacriptive  Terniinolo^. 

The  only  things  which  we  con  obsen'e  diret'ily  being  our  own  6«n- 
satioiis,  or  other  feclingp^,  a  complete  drscripuvo  lnnguii|re  u-ouM  bo 
Otte  in  which  thoro  should  he  ft  name  for  every  variety  ot  elementarj 
seiiifation  or  feeling.  CombinDtiona  of  ecnsations  or  feelings  may  al- 
ways bo  described,  if  we  hare  a  name  for  each  of  the  clenwnrary 
feelings  which  compose  them ;  but  bre^-iry  of  description,  as  well  as 
clearness  (which  often  depends  very  much  upi>n  hivviry,)  is  greatly 
promoted  by  giving  distinctive  names  not  to  the  elements  ulone,  bat  also 
to  all  combinations  which  are  of  frequent  recurrence.  On  this  occasion 
I  cannot  do  better  than  quote  from  Mr.  Whewell  some  of  the  excellent 
remarks  which  he  has  made  on  this  important  branch  of  our  subject. 

**  The  meaiiinp"  (says  he  *)  *'  of  [descriptive]  technical  terms,  can 
be  fixed  in  the  first  instance  only  by  conTention.  and  can  be  ms^i 
intelligible  only  by  presenting  to  the  senses  that  which  (he  terms  arm 
to  signify'.  The  knowledi^e  of  a  color  by  its  name  con  ouly  be 
taught  through  the  eye.  No  description  can  convoy  to  a  hearer  what 
we  mean  by  npph-green  or  Frcitch'gray.  It  might,  perhnps,  bo  sup- 
posed that,  in  tlie  first  example,  the  term  apple,  refcmng  to  so 
mmiliar  an  object,  sufficiently  suggests  the  color  intended.  IJut  it  tioay 
easily  be  seen  that  this  is  not  true;  for  apples  are  of  many  different 
hues  of  green,  and  it  is  only  by  a  conventional  selection  that  we  can 
appropriate  the  term  to  one  special  shade.  AVhen  this  appropriation 
is  once  made,  the  term  refers  to  the  sensation,  and  not  to  ilie  ports  of 
the  term ;  for  these  enter  into  the  compound  merely  as  a  help  to  the 
memory,  whether  the  suggestion  be  a  natural  connexion  ns  in  '  aj^ple- 
green,'  or  a  casual  one  as  in  '  French-gray,'  In  oj-dcr  to  derive  due 
advantage  from  technical  terms  of  this  kind,  they  mu»t  be  associated 
immtdittUJy  with  the  perception  to  which  they  belong,  and  not  con- 
nected wth  it  through  the  vague  usages  of  common  language.  The 
memory  must  rrrain  the  sensation  ;  and  the  technicnl  word  must  be 
understood  as  directly  as  the  most  familiar  word,  and  more  distinctly. 
Allien  we  find  such  lenns  as  tin-white  or pinvhheck-hreun,  the  metallic 
color  so  denoted  ought  to  start  up  in  our  memory  without  delay  or 
Search. 

"  This,  which  it  is  most  important  to  recollect  with  respect  to  the 
simpler  properties  of  bodies,  as  color  and  form,  is  no  less  true  with 
respect  to  more  compound  notions.  In  all  cases  tlie  term  is  fixed  to  a 
peculiar  meaning  by  convention  ;  and  the  student,  in  order  to  use  the 
word,  must  be  completely  familiar  with  the  convention,  so  that  he  ha« 
no  need  to  friime  conjectures  from  the  word  itself.  Such  conjectures 
would  always  be  insecure,  and  oflen  en-i>ne()ns.  Thus  the  icnnpapi' 
h'onnrroiLs  applied  to  a  flower  is  employed  in  indicate,  not  only  a  re- 
semblance In  a  butterfly,  but  a  resemblance  arising  from  fire  petals  of 
a  certain  peculiar  shape  and  arrangement ;  and  oven  if  the  resem- 
blance were  much  stronger  ihnn  it  is  in  such  cases,  yet  if  it  were  pro- 
duced in  a  difl'erent  way,  as,  for  example,  by  one  petal,  or  two  only, 
instead  of  a  'standard,'  two  'wings,'  and  a  '  keel  consisting  of  two 
paits  more  or  less  united  into  one,  we  should  no  longer  be  justified  ix 
■peaking  of  it  as  a  '  papilionaceous'  flower." 
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Wbvn.  liowerer,  the  thinp;  named  U,  ha  in  this  last  caao,  n  combina' 
C^oQ  of  simpla  seaeations,  it  is  not  necesaaxy  in  order  to  learn  the 
rceaiiin?  ut'  the  word,  Uiat  tlie  student  should  refer  back  to  the  nensa- 
tiotw  themselves ;  it  may  be  communicated  to  him  throuffb  the  medium 
of  otlier  words;  the  terms,  in  short,  may  be  dcHncd.  But  the  immos 
of  elementary  sensations,  or  clcmcniary  feulini^s  of  any  sort,  catmot  Im 
defined  ;  nor  is  there  any  means  of  mnking^  their  signification  known 
but  by  making  the  loamcr  cxpcricnco  the  ecnsation,  or  roferrinj^  him, 
throuj^h  some  kno^vii  mark,  tu  his  remembrance  of  having  exjierienc«(l 
it  before.  Hence  it  is  only  the  impressions  on  the  outward  senses,  or 
thoHe  inward  feeling  which  are  connected  in  a  very  obviouH  and 
uniform  manner  with  outward  ohiects,  that  are  really  fiu5ccpith1o  of 
on  exai-t  descriptive  language.  The  countless  variety  of  sensations 
which  arise,  for  instance,  from  disease,  or  from  peculiar  physiological 
states,  it  would  be  iu  vuiu  to  attempt  to  name  ;  tor  as  no  one  can  judge 
whether  tlie  sensation  I  liavo  ia  the  same  with  his.  the  namr  may  not 
have,  lo  us  two,  any  community  of  tneaninir.  The  siuno  may  Ihj  said, 
to  a  considcrahlo  extent,  of  purely  mental  feelings.  But  in  some  of 
the  sciences  which  are  conversant  with  external  fibjects,  it  is  scarcely 
possible  lo  8«*q>ass  tlie  perfection  to  which  this  quaUtj  of  a  philosopbi- 
cat  language  ha.4  been  carried. 

"  Tho  formation**  (continues  Mr.  Whewell*)  *'  of  an  exact  and  ex- 
tensive descriptive  language  for  botany  has  been  executed  with  a 
degree  of  skill  and  fcUcily,  which,  before  it  was  attained,  could  hardly 
have  been  dreamed  of  as  attainable.  Every  part  of  a  plant  has  been 
named;  and  the  form  of  every  port,  even  Uio  most  minute,  has  had  a 
large  assemblage  of  descriptive  terms  appropriul-ed  to  it,  by  means  of 
which  the  botanist  can  convey  and  receive  knowledge  of  fonn  and 
Blruclure,  as  exactly  as  if  each  minute  part  were  presented  to  him 
va.slly  magiiiRed.  This  acquisition  was  part  of  llio  Linnsean  reform  .... 
*  Toumcfort,*  says  DecandoUe,  *  appeaiB  to  have  been  the  first  who 
really  perceived  the  utility  of  fixing  the  sense  of  terms  in  such  a  way 
as  always  lo  employ  the  same  word  in  the  same  sense,  and  always  to 
expre:4R  the  same  idea  liy  the  samo  word  ;  but  it  was  Linnaeus  who 
re:]1ly  created  and  fixed  this  botanical  language,  and  this  is  his  fairest 
<;luira  tu  glory,  for  by  this  fixation  of  language  he  has  shed  clearness 
and  precision  over  all  parts  of  the  science/ 

"it  is  not  necessary  here  to  give  any  detailed  account  of  tlio  terras 
of  botany.  The  fundamental  ones  have  been  gradually  introduced,  ns 
the  parts  of  plants  were  more  carefully  and  minutely  examined. 
ThuM  the  flower  was  necessarily  distinguished  into  the  cali/x,  the 
corolla,  the  stame*.i,  and  the  phtiU;  iho  sections  of  the  corolla  were 
termed  petaU  by  Columna ;  those  of  the  calyx  were  called  sepah  by 
Necker.  Sometimes  terms  of  greater  generality  were  devised ;  as 
periatiih  to  include  the  calyx  and  corolla,  whether  one  or  both  of  these 
were  present ;  pericarp,  for  the  part  inclosing  the  grain,  of  whatever 
kind  It  be,  fruit,  nut,  pod.  &c.  And  it  may  easily  be  imagined  that 
descriptive  terms  may,  by  definition  and  combination,  become  very 
numerous  and  distinct.  Thus  leaves  may  be  called  pinnati^d,  pinna- 
eipartiie,  pinnatiicet,  pinnatHohate,  palmatijid,  palmatipartite,  &c., 
and  each  of  these  words  designates  dificrent  combinations  of  the  model 
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and  extent  of  the  dtvisiona  of  the  leaf  with  the  diviitions  of  its  Dutluie. 
In  some  caaca,  arbitrary  nuinorical  relations  arc  introduced  into  the 
dofinitian :  thufl,  a  leaf  is  called  hilobate,  when  it  i^  divided  iulo  twc 
pai-ts  by  a  notch;  but  if  the  notch  gu  to  the  middle  of  tin  loiiglh,  it  is 
oi^d;  if  it  gu  near  the  ba^e  of  the  leaf,  it  is  bipartite;  if  to  the  base, 
it  is  bisect.  Thus,  too,  a  pod  of  a  cruciferous  plant  is  a  silica,  if  it  is 
four  times  a&  long  aa  it  is  broad,  but  if  it  bo  shartor  thou  this  it  is  a 
silicula.  Such  terms  being  established,  the  form  of  the  vci-y  complex 
leaf  or  frond  of  a  fern*  is  exactly  conveyed  by  the  following  phrase:— 
'fronds  rigid  pinnate,  pinns  recurved  subuniJateral  pinnalifid,  the  Mg> 
monts  linear  undivided  or  bifid  spinuloso-serrale.' 

"Other  characters,  as  well  as  form,  are  conveyed  with  the  like  pre- 
cision: Color  by  means  of  a  claasifled  acalo  of  colors. ...  This  was 
done  with  most  precision  by  Werner,  and  his  scale  of  colors  is  still  the 
most  usual  standard  of  naturalists.  Werner  also  introduced  a  moro 
exact  terminology-  with  reujard  to  other  characters  which  are  imfrar 
tant  in  mineralogy,  as  lustre,  hardness.  Hut  Mohs  improved  upon 
this  step  by  giving  a  numerical  scale  of  hardness,  in  which  talc  is  1 
gypsum  2,  calc  spar  3,  and  so  on. . . .  Some  properties,  as  specific 
gravity,  by  their  definition  give  at  once  u  uumencal  measure;  and 
others,  hs  crj'staline  form,  require  a  very  considerable  array  of  math- 
ematical calculation  and  reasoning,  to  point  out  their  relations  and 
gradations." 

§  3,  Thua  far  of  Descriptive  Terminology,  or  of  the  language 
requisite  for  placing  upon  record  our  obser^'ation  of  individual  in> 
ittancoa.  But  wln^n  we  proceed  from  this  to  Induction,  or  rather  to 
that  comparison  of  observed  instances  which  is  the  preparatory  step 
towards  it,  wc  stand  in  need  of  an  additional  and  a  different  sort  ot 
general  names. 

Whenever,  for  pur])o&o8  of  Induction,  we  find  it  necessary  to  intru- 
ducG  (in  Mr.  Whewell's  phraseology)  some  new  general  conception; 
that  is,  wliencvet*  the  comparison  of  a  set  of  phenomena  leads  to  the 
recognition  in  them  of  some  common  circumstance,  which,  our  atten- 
tion not  having  been  directed  to  it  on  any  former  occasion,  is  to  us  a 
new  phonomenon ;  it  is  of  importance  that  this  new  conception,  or  thi« 
new  result  of  abstraction,  should  have  a  name  appropriated  to  it; 
especially  if  the  circumstance  it  involves  be  one  wliich  leads  to  many 
consequences,  or  which  is  likely  to  be  found  aUo  in  other  classes  of 
phenomena.  No  doubt,  in  most  cases  of  the  kind,  the  meaning  might 
bo  conveyetl  by  joining  together  several  words  already  in  use.  IJut 
when  a  thing  has  to  be  often  spoken  of,  there  are  moro  reasons  than 
the  saving  of  time  and  space,  lur  speaking  of  it  in  the  most  concise 
manner  possible.  What  darkness  would  be  spread  over  geometrical 
demonstration,  if  wherever  the  word  circU  is  need,  tlie  definition  of  a 
circle  were  inserted  mstead  of  it.  In  mathematics  and  its  applicution&, 
where  iho  nature  iif  tliu  processes  demands  that  the  altcniion  should 
be  strongly  concentrated,  but  dot^  not  require  that  it  should  bo  tvidcly 
diflused,  the  importance}  of  concentration  also  in  the  expressions  has 
always  been  duly  felt ;  and  a  mathematician  no  sooner  finds  that  he 
flhall  olb^n  have  occasion  (o  speak  of  tlie  same  two  thiugti  together, 
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than  he  at  once  creates  a  term  to  express  them  whsncirei  combined: 
just  as,  in  his  algebraical  operations,  he  sulKtitntcs  for  [a"  -)-  i")  J,  or 

for  r  ^ f-  -r  "I"  ^*^->  *^»®  single  letter  P,  Q.,  or  S;  not  solely  to  shorten 

oca 

his  symbolical  expressions,  but  to  simpliij'  the  purely  intellectual  part 
of  his  operations,  by  enabling  the  mind  to  give  its  exclusive  attention 
to  the  rolution  between  the  quantity  S  and  the  other  quantities  which 
ontor  into  the  Cijuation,  williout  being  distracted  by  thinking  unneces- 
sarily of  the  parts  of  which  S  is  itself  composed. 

But  there  is  another  reason,  in  addition  to  tliat  of  promoting  perspi- 
cuity, for  giving  a  brief  and  compact  name  to  each  of  the  more  con- 
siderable results  of  abstraction  which  arc  obtained  in  the  course  of  our 
intellcclual  phenomena.  By  naming  them,  we  fix  our  attention  upon 
them  ;  we  keep  them  more  constantly  Iwfore  the  mind.  The  names  are 
remembered,  and  being  rememl>erea,  suggettt  their  definition  ;  while  if 
instead  of  specific  and  characteristic  namcs.thc  meaning  had  been  ex- 
pressed by  putting  together  a  number  of  other  names,  that  particular 
combination  of  words  already  in  common  use  for  other  purposes  would 
have  had  nothing  to  make  itself  remembered  by.  If  we  want  to  ren- 
der a  particular  combination  of  ideas  permanent  in  the  mind,  there  is 
nothing  which  clenches  it  like  a  name  specially  devoted  to  express  it. 
If  mathematicians  had  been  obliged  to  speak  of  "  that  to  which  a 
quantity,  in  increaaing  or  diminishing,  is  always  approaching  nearer, 
so  that  the  difference  becomes  less  than  any  assignable  quantity,  but 
to  which  it  never  becomes  exactly  equal,"  instead  of  expressing  all 
this  by  the  simple  phrase,  "  the  limit  of  a  quantity,"  wo  should  probably 
have  long  remained  without  most  of  the  important  truths  which  have 
been  discovered  by  means  of  the  relation  between  quantities  of  various 
kinds  and  their  limits.  If "  instead  of  speaking  of  jRomcnfvm,  \t  had 
been  necessary  to  say  "  the  product  of  the  number  of  imita  of  velocity 
in  tlio  velocity  by  the  number  of  units  of  mass  in  tJie  mass,"  many  of 
the  djTiamical  truths  now  apprehended  by  means  of  this  complex  idea, 
would  probably  have  escaped  notice  for  want  of  recalling  the  idea 
itself  with  sufficient  readiness  and  familiarity.  And  on  subjects  less 
remote  from  the  topics  of  popular  discussion,  whoever  wishes  to  draw 
attention  to  some  new  or  unfamiliar  distinction  among  things,  will  find 
no  w-ay  so  sure  as  to  invent  or  select  suitable  names  for  the  express 
purpose  of  marking  it. 

A  volume  devoted  to  explaining  what  civilization  is  and  is  not,  docs 
not  raise  so  vivid  a  conception  of  it  as  the  single  expression,  that  Civi- 
lization is  a  different  thing  from  Cultivation ;  the  compactness  of  that 
brief  designation  for  the  contrasted  quality  being  an  equivalent  for  a 
long  discussion.  So,  if  we  would  impress  forcibly,  upon  the  under- 
standing and  mcmor)'  the  distinction  between  what  a  representative 
government  should  bo  and  what  it  often  is,  we  cannot  more  efl'ectually 
do  so  than  by  saying  that  Representation  is  not  Delegation.  Dr. 
Chalmers,  in  order  to  distinguish  bis  scheme  of  clerical  superintend- 
ence of  a  parisli  from  the  mere  keeping  a  churcb  open  which  people 
might  cnmo  to  or  not  as  they  spontaneously  chose,  called  vci'y  expres- 
sively the  former  llie  "ajjgressive"  system,  the  latter  the  "  attractive." 
When  the  earlier  electricians  found  that  there  were  two  different  khids 
of  electrical  excitement,  they  soon  made  the  world  familiar  with  them 
by  giving  them  the  namea  of  positive  and  negative,  vitreous  and  resinous. 
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HardW  any  original  tbuuc^htB  on  mental  or  buc'ioI  aubjoctu  evur  ixioktt 
their  way  among  maiikino  or  asBumu  their  proper  importance  in  the 
minds  even  of  their  inventors,  until  aptly  sclectod  words  or  phrases 
have  us  it  were  nailed  tliem  down  and  held  ihem  fast. 

§  -k  Of  the   three  essential  part*  of  a  philosophical  language,  we 
have  now  mentioned  two :  a  terminology  suited  for  describing  with 
precision  the  individual  facta  observed ;  and  a  name  for  evert'  cumroouj 
properly  of  any  importance  or  interest,  which  we  detect  by  comf     * 
those  fiiclis :  including  (as  the  concretes  correitponding  to  tliose  ah 
lenns)  names  for  tlie  classes  which  we  artilicially  construct  in  virtue 
those  properties,  or  as  many  of  them,  at  least,  aa  we  have  frequent ' 
occasion  to  predicate  anything  of. 

But  there  is  a  sort  of  classes,  for  the  recognition  of  whicli  no  such 
elaborate  process  is  necessary;  because  each  of  them  is  marked  out 
from  all  others  not  by  some  one  property,  the  detection  of  whicli  may 
depend  unuti  adifficult  act  of  abstiact»>n,but  by  its  properties  generally. 
I  mean,  tno  Kinds  of  things,  in  tlie  sense  which,  in  this  irc»tise,  has 
been  systematically  attached  to  that  term.  Ky  a  Kind,  it  will  be  re- 
membered, wo  mean  one  of  ilioae  classes  which  are  distinguished  from 
all  others  not  by  one  or  a  few  definite  properties,  but  by  au  unknown 
multiuide  of  ihera ;  the  combinution  of  properties  on  which  the  claas 
ia  grounded,  being  a  mere  index  to  an  indennilo  number  of  other  dis- 
tinctive attributes.  The  class  horse  is  a  Kind,  because  iho  things  wldch 
agree  in  possessing  the  characters  by  which  we  recognize  a  Itorse, 
agreo  in  a  great  number  of  other  properties  as  we  know,  and  it  cannot 
be  doubted,  in  many  more  than  we  know.  Animal,  again,  is  a  KJnd» 
because  no  definition  that  could  he  given  of  the  name  animal  could 
either  exhaust  the  properties  common  to  all  animals,  nor  supply  prcm- 
iasea  from  which  the  remainder  of  those  properties  could  be  inferred. 
But  a  combination  of  properties  which  does  not  give  evidence  of  the 
existence  of  any  other  independent  pcculinritiw,  docs  not  constitute  a 
Kind.  White  horse,  therefore,  is  not  a  Kind  ;  because  hori^es  which 
agree  in  whiteness,  do  not  agree  in  anything  else,  except  in  the  quali- 
ties common  to  all  horsee,  and  in  whatever  may  bo  the  causes  or  efiects 
of  that  particular  color. 

On  the  principle  that  there  sliould  he  a  name  for  everything  which 
we  have  frequent  occasion  to  make  assertions  about,  there  ought  evi- 
dently to  l>e  a  name  for  every  Kind  ;  for  as  it  is  the  very  nature  of  a 
Kind  tliat  tlie  individuals  composing  it  have  an  indefinite  multitude  of 
properties  in  common,  it  follows  that,  if  not  with  our  present  knowl- 
edge, yet  with  that  which  we  may  hereafter  acquire,  the  Kind  is  a 
subject  to  which  there  will  have  to  bo  applied  many  predicates.  The 
third  component  element  of  o  philosophical  language,  therefore,  is  that 
there  shall  be  a  name  for  every  Kind.  In  other  words,  there  must 
not  only  he  a.  terminology  but  also  a  nomenclature. 

The  words  Nomenclature  and  Terminology  are  employed  by  moat 
authors  almost  indiscriminately ;  Mr.  Whewell  being,  as  far  as  I  am 
aware,  the  first  writer  who  has  regularly  assigned  to  the  two  worda 
dilToront  meanings.  The  distinction  hnwovor  which  he  has  dranTi 
between  them  being  a  real  and  an  important  one,  his  example  is  likely 
to  be  followed ;  and  (aa  is  ant  to  he  the  case  when  such  innovations  in 
language  are  felicitously  made)  a  va^o  sense  of  the  distinction  Ls  found 
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to  have  mftuenccd  tUo  employment  of  the  terms  in  common  pi*actice 
before  the  expediency  had  been  pointed  out  of  discriminating  thorn 

Ehilosophically.  Evcir  one  would  say  that  the  reform  effected  by 
>aToisier  and  Guyton-Morveau  in  the  language  of  chemistry  consisted 
in  the  introduction  of  a  new  nomenclature,  not  of  a  new  tenniuologj-. 
Linear,  lanceolate,  oval,  or  oblong',  serrated,  dentate,  or  crenate  leaves. 
are  espressiona  forming  part  of  the  terminology  of  botany,  while  the 
names  "  Viola  odorata,"  and  "  Ulex  ern'opeeus,"  belong  to  its  nomen- 
clature. 

A  nomenclature  may  be  defined,  the  collection  of  the  names  of  all 
tlie  Kinds  with  which  any  branch  of  knowledge  is  convcivant,  or  more 
properly,  of  all  the  lowest  Kinds,  or  infimts  apecies^  those  wliich  may 
be  subdivided  indeed,  but  not  hito  Kinds,  and  which  generally  accord 
with  what  in  natuntl  history  are  tenned  simply  species.  Science 
prfs.4(i55es  two  sjilendid  examples  of  a  systematic  nomenclature ;  that 
of  plants  and  animals,  constructed  by  Linnneus  and  his  successor.-),  and 
tliat  of  chemistry,  which  wo  owe  to  the  illustrious  group  of  chemists 
wlio  flourished  in  France  towards  tlie  close  of  the  eighteenth  century. 
lu  these  two  departraent.s,  not  only  lias  every  known  species,  or  lowest 
Kind,  a  name  assigned  to  it,  hut  when  new  lowest  Kinds  are  discovered, 
names  are  at  ouco  given  to  them  upon  an  uniform  principle.  In  other 
sciences  the  nomenclature  is  not  at  present  constructed  upon  any  sys- 
tem, cither  because  the  species  to  be  named  are  not  numerous  enough 
to  require  one  (as  in  geometry  for  example),  or  because  no  one  lia^ 
yet  suggested  a  suitable  principle  for  such  a  syslem,  as  in  mineralogy ; 
'  m  which  the  want  of  a  scie mi ti rally  coiislnictcd  nomenclature  is  now 
the  principal  causo  which  retards  the  progress  of  the  science. 

§  5.  A  word  which  carries  on  its  face  that  it  belongs  to  a  nomen- 
clature, seems  at  first  sight  to  differ  fi'om  other  concrete  general  names 
in  this — that  its  meaning  iiocs  not  reside  in  its  connotation,  in  the 
attributes  implied  in  it,  but  in  its  denotation,  that  is,  in  the  particular 
group  of  things  which  it  is  appointed  to  designate ;  and  cannot,  there- 
fore, he  unfolded  by  means  of  a  definition,  but  must  be  made  known  in 
another  way.  Mr.  WTjewoU  scema  to  incline  to  this  opinion,  which, 
however,  appears  to  me  erroneous.  Words  belonging  to  a  nomencla* 
turc  differ,  I  ccmceive,  from  other  words  mainly  in  this,  that  besides 
tjio  ordinary  connotation,  tliey  have  a  peculiar  one  of  their  own : 
besides  connoting  certain  attributes,  they  also  connote  that  those  attri 
butes  are  distinctive  of  a  Kind.  The  term  "  peroxide  of  iron,"  for 
example,  belonging  by  its  form  to  the  systematic  liomenclaturo  nf 
chemistry,  bears  upon  its  face  that  it  is  the  name  of  a  peculiar  Kind 
'  of  sul>9tancc.  It  morcovor  connotes,  like  the  name  of  any  other  ria&s, 
I'aome  portion  of  the  properties  common  to  the  class;  in  this  instance 
[the  property  of  being  a  compound  of  inm  and  the  largest  dose  of  oxygen 
with  which  iron  will  combine.  These  two  things,  the  fact  of  being 
such  a  compound,  and  the  fact  of  bcin;^  a  Kind,  constitute  the  conno- 
tatiun  of  the  name  peroxide  of  iron.  When  wo  say  of  the  substance 
before  us,  that  it  is  the  peroxide  of  iron,  we  thereby  assort,  first,  that 
it  is  a  compound  of  irun  and  a  maximum  of  oxygen,  and  next,  that  the 
substance  so  composc^d  is  a  peculiar  Kind  of  substance. 

Now,  this  second  part  of  the  connotation  of  any  word  belonging  to 
a  nomenclature  is  as  essential  a  portion  of  ita  meaning  as  the  first  pait, 


428 


OPERATIONS   8ljDiSI01ASr    TO    iNDt/CTIOV. 


while  tho  definition  can  only  declare  the  firat :  and  hence  the  appear^ 
ance  tliat  the  signification  of  such  terms  cannot  ho  convevea  bv  a 
definition :  which  appearance,  however,  is  fallacious.  The  n&nie  V lula 
odorata  denotes  a  Kind,  of  which  a  certain  number  of  rhararter«, 
sufficient  to  distinguish  it,  are  enunciated  in  botanical  works.  Thia 
enumeration  of  characters  is  surely,  n»  in  other  cn*cs,  a  definition  of  tho 
name.  No,  say  some,  it  is  not  a  definition,  for  tho  name  Viola  odontta 
docs  not  mean  thoso  characters;  it  means  tliat  particular  group  of 
plants,  and  the  characters  are  selected  from  among^  a  much  greater 
number,  merely  as  marks  hy  which  to  recogfiize  llie  group.  By  no 
means,  1  reply ;  tho  name  does  not  mean  tlial  group,  for  it  would  be 
applied  to  that  group  no  longer  than  while  the  group  is  believed  to  be 
an  infima  specif*;  if  it  were  to  be  discovered  that  several  distinct 
Kinds  have  been  confounded  under  this  one  name,  no  one  would  any 
longer  apply  tho  name  Viola  odorata  to  the  whole  of  the  group,  but 
would  apply  it,  if  retained  at  all,  to  one  only  of  the  Kindfi  contained 
therein.  What  Ls  imperative,  therefore,  is  not  thai  the  name  shall  de- 
note one  particular  collection  of  objeclB,  but  that  it  shall  denote  a  Kind, 
aud  a  lowest  Kind.  The  form  of  tiie  name  declares  that,  happen  what 
will,  it  is  to  denote  an  infima  species;  and  that,  therefore,  the  proper- 
ties which  it  connotes,  and  which  arc  expressed  in  the  definition,  aro 
to  be  connoted  by  it  no  longer  than  while  we  continue  to  belieii'e  that 
those  properties,  when  found  together,  indicate  a  Kitid,  and  that  the 
whole  of  them  are  found  in  no  more  than  one  Kind. 

With  the  addition  of  this  peculiar  connotation,  implied  in  the  form 
of  everj'  word  which  belongs  to  a  syslemalic  nomenclature;  the  evet  of 
characters  which  is  employed  to  discriminate  each  Kind  from  all  other 
Kinds  (and  which  is  a  real  definition)  constitutes  as  completely  z»  in 
any  other  case  the  whole  meaning  of  the  term.  It  is  no  objection  to 
say  that  (as  is  oflen  the  case  in  natural  history),  the  set  of  characters 
may  be  changed,  and  another  substituted  as  being  better  suited  for  the 
purpose  of  distinclion,  while  the  word,  still  continuing  to  denote  the 
.same  group  of  things,  is  not  considered  to  have  changed  its  meaning. 
For  tiiis  is  no  more  than  may  happen  in  the  case  of  any  other  genenij 
name:  we  may,  in  reforming  its  connotation,  leave  its  denotation  un- 
touched ;  and  it  is  generally  desirable  to  do  so.  Tho  connotation, 
however,  is  not  tho  less  for  this  the  real  meaning,  for  we  at  once  apply 
the  name  wherever  the  characters  set  down  in  the  definition  arc  found; 
and  that  which  exclusively  guides  us  in  applying  the  term,  must  con- 
stitute ita  signification.  If  we  find,  contrary  to  our  previous  belief^ 
that  the  charactAri  are  not  peculiar  tn  one  species,  we  cease  tn  use  tho 
tenn  cocxtensively  with  the  characters;  but  then  it  is  because  tho 
otlier  portion  of  the  connotation  fails ;  the  condition  that  the  class  must 
bo  a  Kind,  The  connotation,  .herefore,  is  still  the  meaning ;  the  set 
of  descriptive  characters  is  a  true  definition:  and  the  meaning  is  un- 
folde4l.  not  indeed  (as  in  oilier  cases)  by  the  definition  alone,  but  by 
tho  definition  and  the  form  of  the  word  taken  together. 

\  6.  We  have  now  analyzed  what  is  implied  in  the  two  principal 
requisites  of  a  philosophical  language;  firer,  precision  or  dcfinirencfts, 
and  secondly,  coropleteuoss.  Any  further  remarks  on  the  mode  of 
constructing  a  noroenclalure  must  be  deferred  until  we  treat  of  Classi- 
fication; the  mo<1o  of  naming  the  Kinds  of  tilings  being  ncccsi<anly 
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Bubordinate  to  the  mode  of  orran^ng  tfaoso  Kinds  into  larger  clasaes. 
With  respect  to  lUo  minor  requisites  of  Terminology,  some  of  tliem 
are  well  stated  and  copiously  illuHtrated  in  the  'Aphorisms  on  the 
Language  of  Science,"  mcludeil  in  Mr.AVIieweirs  PhUo»Qphy  of  the 
Inductive  Sciences.  Tliose,  aa  being  of  socondaiy  importance  in  the 
peculiar  point  of  view  of  Logic,  we  shall  leave  tho  reader  to  seek  in 
Mr.  Whewell's  pages,  and  shall  confine  our  own  observations  to  one 
more  quality^  which,  next  to  the  two  already  treated  of,  appears  to  be 
the  most  valuablo  which  the  language  of  science  can  possess.  Of  this 
quality  a  general  notion  may  be  conveyed  by  the  following  aphorism : 

Whenever  tho  nature  of  the  subject  permits  our  reasoning  process 
to  bo,  without  danger,  carried  on  mechanically,  the  language  should 
be  constructed  bii  as  mechanical  principles  as  pot^aible  i  while  in  the 
contrary  case,  it  should  bo  so  constructed  that  tliere  shall  be  the  greatest 
possible  obstacles  to  a  merely  mechanical  use  of  it. 

I  am  conscious  that  this  maxim  requires  much  explanation,  which  I 
shall  at  once  proceed  to  give.  And  first,  as  to  what  is  meant  by  using 
a  language  mechanically.  The  complete  or  extreme  case  of  the  me- 
chanical use  oflanguage,  is  when  it  ts  used  mthout  any  consciotisness 
of  a  meaning,  and  with  only  the  consciousness  of  using  certain  visible 
or  audible  marks  in  conformity  to  technical  rules  pre>-iously  laid  down. 
This  extreme  case  is,  so  far  as  I  am  aware,  nowhere  realized  except 
in  tho  figures  of  aritlimctic  and  the  symbols  of  algebra,  a  language 
unique  in  its  kind,  and  approaching  as  nearly  to  perfection,  for  the  pur- 
poses to  which  it  is  destined,  as  can,  perhaps,  be  said  of  any  creation 
of  the  human  mind.  Its  perfection  consists  in  the  completeness  of  its 
adaptation  to  a  purely  mechanical  use.  nie  symbols  are  mere  coun> 
tors,  without  even  iho  semblance  of  a  meaning  apart  from  the  conven- 
tion which  is  renewed  each  time  they  are  employed,  and  which  is  al- 
tered at  each  renewal,  the  same  symbol  a  or  x  Iwing  used  on  different 
occasions  to  represent  things  which  (except  that,  like  all  things,  they 
are  suscoptiblo  of  being  numbered)  have  no  property  in  common. 
There  is  nothing,  therefore,  to  distract  tlie  mind  from  tho  set  of  mechani- 
cal operaiiona  which  are  to  be  performed  upon  the  symbols,  such  as 
squaring  bollj  sidej*  of  the  equation,  mullipljnng  or  dividing  by  the 
same  or  by  equivalent  symbol^*,  and  so  fortli.  Each  of  these  opera- 
tions, it  is  true,  corresponds  to  a  syllogism ;  represents  one  step  of  a 
r^iocination  relating  not  to  tlie  symbols,  but  to  the  things  siguined  by 
them.  But  OS  it  has  been  found  practicable  to  frame  a  technical  form, 
by  conforming  to  which  we  can  make  sure  of  finding  the  conclusion  of 
the  ratiocination,  our  end  can  be  completely  attained  *viihout  our  ever 
thinking  of  anything  but  the  symbolsi.  Bemg  thus  intended  to  work 
merely  as  mechanism,  they  have  tlio  qualities  which  mechanism  ought 
to  have.  They  are  of  the  least  possible  bulk,  so  that  they  take  up 
Acarcely  any  room,  and  waste  no  time  in  their  manipulation ;  they  are 
compact,  and  fit  so  closely  together  that  the  eye  can  take  in  the  whole 
at  once  of  almost  every  operation  which  they  are  employed  to  nerform. 

These  admirable  properties  uf  the  symbolical  language  nt  mathe- 
matics have  made  so  strong  on  impression  on  the  minds  of  many  phi- 
losophers, as  to  have  led  them  to  consider  the  s^nnbolical  language  in 
que»tion  aa  tho  ideal  typo  of  philoHophical  language  generally ;  to 
tliink  that  names  in  general,  or  (as  they  are  fond  of  calling  them)  signs, 
are  fitted  for  the  purposes  of  thought  in  proportion  as  they  can  be 
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made  to  approximate  to  tlie  compactness,  the  entire  nnmeanmgnees, 
and  the  capability  ofbcin^  used  oa  counters  williout  a  thought  of  what 
ihoy  represent,  wliich  aru  characteristic  of  the  a  and  b,  the  x  and  i/,  of 
algebra.  Thia  notion  has  led  to  eanguine  views  of  the  acceleration  of 
the  progress  of  science  by  means  wliich.  a£  1  conceive,  cannot  po«si- 
bly  conduce  to  that  end,  and  forms  part  of  that  exaggerated  eslimafe 
of  the  influence  of  signs,  which  baa  contributed  in  no  small  desreo  to 
prevent  tlie  real  laws  of  our  intellectual  operations  from  being  kept  in 
view,  or  even  rightly  understood. 

In  the  fiTBt  place,  a  set  of  signs  by  which  we  reason  without  con- 
sciousness of  their  meaning,  can  be  Eei-viceable,  at  most,  only  is  our 
deductive  operations,  in  our  direct  inductions  we  cannot  lor  a  mo- 
ment dispense  >viUi  a  distinct  mental  image  of  the  phenomena,  since 
the  whole  operation  tunis  upon  a  perception  of  the  particulare  in  which 
those  phenomena  agree  and  difier.  But,  further,  this  reasoning  by 
counters  is  only  suitable  to  a  very  limited  portion  even  of  oar  deduc- 
tive processes.  In  our  reasonings  respecting  numbers,  the  only  gen- 
eral principles  which  we  ever  have  ucciieiuu  to  introduce,  are  these. 
Thinprs  which  arc  equal  to  the  same  tiling  ore  equal  lo  one  another, 
and  The  sums  or  diH'erences  of  equal  things  are  equal;  willi  their 
various  rorollnnea.  Not  only  can  no  hesitation  ever  arise  respecting 
the  applicability  of  these  principles,  fiiiice  they  are  true  of  all  mag- 
nitudes whatever;  but  every  poaaiblo  application,  of  which  they  are 
euaceptible,  may  be  reduced  lo  a  technical  rule  ;  such  as,  in  fact,  the 
rules  of  tlie  calculus  are.  But  if  ilio  symbols  represent  any  oilier 
tilings  tlian  mere  numbers,  let  us  say  even  straight  or  run*e  lines,  we 
have  then  to  apply  theorems  of  geometry  not  true  of  all  lines  without 
exception,  and  lo  pelect  those  which  axe  true  of  the  lines  we  are  rea- 
soning abo^t.  And  how  can  we  do  this  unless  we  Keep  completelj*  in 
mind  what  particular  lines  these  are  ]  Since  additional  geometrical 
trullis  may  be  introduced  into  the  ralioctnation  in  any  stage  of  its  pro- 
gress, we  cannot  suffer  ourBelvea,  during  even  tlie  smallest  pait  of  it, 
to  use  l})e  names  mechanically  (as  we  use  algebraical  symbols)  witliout 
an  image  annexed  to  them,  it  is  only  after  ascertaining  that  the  so- 
lution of  a  question  concerning  linos  can  bo  made  to  depend  upon  a 
previous  question  concerning  numbers,  or  in  other  words  afler  the 
questii'rt  has  been  (to  speak  teclmically)  i-oduced  to  an  equation,  that 
the  unmeaning  signs  become  available,  and  that  the  nature  of  tlic  facts 
themselves  to  which  the  investigation  relates  can  be  dismissed  from 
the  mind.  Up  to  the  establislmicnt  of  the  equation,  the  language  in 
which  mathematicians  carry  on  their  reasoning  does  not  diSer  in  char- 
acter from  that  employed  by  close  reasoners  on  any  other  kind  of 
subject. 

I  do  not  deny  that  every  correct  ratiocination,  when  thrown  into  tho 
syllogistic  shape,  is  conclusive  from  tlic  mere  form  of  the  exprossiont 
provided  none  of  the  terms  used  be  ambiguous;  and  this  is  one  of  the 
circumstances  which  have  led  some  philosophers  to  think  that  if  all 
names  were  so  judiciously  construcieu  and  so  carefully  dc6ned  as  not 
to  admit  of  any  ambiguity,  the  improvement  tlius  made  in  laiiguan 
would  not  only  give  to  the  conclusions  of  every  deductive  science  mo 
same  certainty  with  those  of  mathematics,  but  would  reduce  all  reason- 
ings to  the  application  of  a  technical  form,  and  enable  their  conclu- 
tivenesA  tn  be  rationally  assented  to  aAer  a  merely  mechanical  pro 
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cesfl,  as  18  undoubtedly  the  case  in  algcbm.  But,  if  wo  except  geom- 
etry, the  conclusions  of  which  aro  ulreaiiy  as  certain  and  exact  a»  they 
can  bo  made,  there  ia  no  science  but  that  of  number,  in  which  the  prac* 
ticul  validity  of  a  rea^oiiing  can  be  apparent  to  any  person  who  has 
looked  only  at  the  form  of  the  process.  Whoever  has  assented  to  all 
that  was  said  in  the  last  Book  concomine  the  case  of  the  Composition 
of  Causes,  and  the  still  stronger  case  of  the  entire  supersession  of  one 
set  of  laws  by  another,  is  awaro  that  geometry  and  algebra  are  the 
only  ecioncea  of  which  the  propositions  are  categorically  true:  the 
general  propositions  of  all  other  sciences  are  true  only  hypothciically, 
»v}i})o»ing  that  no  counteracting  cause  happens  to  iiiteifere.  A  con 
clusitin,  therefore,  however  correctly  deduced,  in  point  of  form,  from 
admitted  laws  of  natxirc,  will  have  no  other  than  a  hypothetical  cer- 
tainty. At  every  step  we  must  assure  ourselves  that  no  other  law  of 
naturo  has  supcrscdca,  or  intermingled  its  operation  ^ith,  those  which 
are  the  premisses  of  the  reasoning ;  and  ho^v  can  this  bo  done  by 
merely  looking  at  ibe  words  ]  We  must  not  only  be  constontly  think- 
ing of  the  phenomena  themselves,  but  we  must  be  constantly  looking 
at  them;  making  ourselves  acquainted  with  llio  peculiarities  of  every 
case  to  which  wo  attempt  to  apply  our  general  principles. 

The  algebraic  notation,  \-iewcd  as  a  philosophical  language,  is  per- 
fect in  its  adaptation  to  the  subjects  for  which  it  is  commonly  employed, 
namely  those  of  which  the  investigations  have  already  been  reduced 
to  the  ascertainment  of  a  relation  between  numbera.  But,  admirable 
as  it  is  for  its  own  purpose,  rlio  properties  by  which  it  is  ixindered  such 
are  so  far  from  constituting  it  the  ideal  model  of  philosophical  language 
in  general,  that  the  more  nearly  the  language  of  any  other  branch  of 
science  approaches  to  it,  the  less  fit  that  language  is  for  its  own  proper 
functions.  On  all  other  subjects,  instead  of  contrivances  to  prevent 
our  attention  from  bein^  dislnicted  by  thinking  of  tlio  meaning  of  our 
signs,  we  require  contnvan<-es  to  nmke  it  inipossiblo  that  we  should 
ever  lose  sight  of  that  meaning  oven  for  an  instant. 

With  this  view,  as  much  meaning  as  possible  should  bo  thro^%'n  into 
the  formation  of  the  word  itself;  the  aids  of  derivation  and  analogy 
being  made  available  to  keojj  alive  a  consciousness  of  all  that  is  signi- 
fied ijy  it.  In  this  respect  ihost^  langnages  have  an  immense  advantage 
which  form  their  compounds  and  derivatives  from  native  roots,  like 
tlie  Gorman,  and  not  fnim  those  of  a  foreign  or  a  dead  language,  ae  is 
BO  much  the  case  ^vith  English,  French,  and  Italian  :  and  the  best  arc 
thofio  which  form  tliem  according  to  iixed  analogies,  corroi^ponding  to 
the  relations  between  the  ideas  to  l»e  expressed.  All  languagt's  do 
this  more  or  less,  ))ut  especially,  among  modem  European  languages, 
the  German  :  while  even  that  is  inferior  to  the  tiroek,  in  which  the 
rclatifm  between  the  meaning  of  a  derivative  word  and  that  of  its  prim- 
itive, ifl  in  general  clearly  marked  by  its  mode  of  formation;  except  in 
^^-  llic  ca-ie  of  words  compounded  with  prepositions,  which,  it  must  be 

^H  acknowledged,  arc  of\on,  in  both  those  languages,  extremely  anomalous, 

^™  But  all  that  can  be  done,  by  the  mode  of  constructing  words,  to 

[  prevent  them  from  degenerating  into  sounds  passing  through  the  mind 

^^m  without  any  distinct  apprehension  of  what  they  signify,  is  far  too  little 

^B  for  the  necessity  of  the  case.     Words,  however  well  conHtructed  origi- 

^^  Dally,  arc  always  tetiding,  like  coins,  to  havo  their  inscription  worn  off 

I  by  postJiDg  from  ban!  to  hond;  and  tin?  rmly  possible  mode  of  i*evivinE 
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it  is  to  be  ever  stampinn;  it  afresh,  by  living  in  the  habitual  coulcnipft 
don  of  the  phenomena  diomsclvcs,  and  not  ro&ting  in  our  familiaril 
with  the  words  lliat  expretu  them.  Il'  any  one,  having  poeseseed  him- 
self of  the  liiwa  of  phenomena  as  recorded  in  worda,  whether  delivereJ 
to  him  originally  by  others  or  even  fiiund  out  by  himself,  is  content 
from  thenceforth  to  live  in  the  midst  of  these  fonnulee,  to  think  cxclu- 
Bivcly  of  them,  and  of  applying  ihom  to  cases  as  they  arifie,  williotit 
keeping  up  his  acquaintance  witli  the  realitios  from  which  tlie^o  laws 
were  collected — not  only  will  he  continually  fail  in  his  practical  efibrts, 
because  ho  will  apply  lua  formulae  without  duly  considering  whether, 
In  this  case  and  in  that,  other  laws  of  nature  do  not  modify  or  super- 
sede them ;  but  the  formula:  themselves  will  procp-essively  lose  their 
meaning  to  Iiim,  and  bo  will  cease  at  last  even  to  be  capable  of  recog- 
nizing with  certainty  whether  a  case  lulb  within  the  contemplation  o\' 
his  formula  or  not.  It  is,  in  short,  as  necessary',  on  all  subjectji  not 
mathematical,  that  the  things  on  which  we  reason  should  be  conceivo4j 
by  us  in  the  concrete,  and  "clothed  in  circiunstances,"  as  it  ia  in  oJg 
bra  that  we  should  keep  all  individualiziug  peculiarities  sedulously  out ' 
of  view. 

With  tliis  remark  we  shall  close  our  obscnrationfi  on  the  Philosophy 
■^  Language. 


CHAPTER  VU. 

op  CI^SSIFICATION.   AS  BUnSlWABV  TO    INDL'CTIOX. 

§  1 .  TiiEnc  is,  as  we  have  frequently  remarked  in  this  work,  a  classi- 
fication of  things,  which  is  inseparable  from  the  fact  of  gi^'ing  them 
general  names.  Every  namo  which  coimotes  an  attribute,  divides,  bv 
thai  very  fuc^r,  all  things  whatever  into  two  classes,  those  which  have 
the  attribute  and  those  which  have  not ;  those  of  which  the  name  can 
be  predicated,  and  those  of  which  it  cannot.  And  the  di\'idion  tliu» 
made  is  not  merely  a  division  of  such  things  as  actually  exist,  or  an; 
known  to  exist,  but  of  all  such  as  may  hereafter  be  discovered,  and 
even  of  all  such  as  can  bo  imagined. 

On  tills  kind  of  Classification  we  have  notliing  Co  add  to  what  has 
previously  been  said.  The  Classification  whicJi  requires  to  be  dis- 
cussed as  a  separate  act  of  the  miml,  in  nltngother  dilTortinl.  In  the 
one,  the  arrangement  of  objects  in  groups,  and  distribution  of  ihcm  into 
compartments,  is  a  mere  incidental  effect  consequent  upon  the  use  of 
names  given  for  another  purpose,  namely,  that  of  simply  expressing 
some  of  their  qualities.  In  the  other,  the  arrangement  and  distribution 
are  the  main  object,  and  the  naming  is  secondary  lo,  and  puqiosely 
conforms  itself  to,  instead  of  governing,  that  mo^e  important  operation. 

Classification,  thus  regarded,  is  a  contrivance  ibr  the  best  possible 
ordering  of  the  ideas  of  objects  in  oui-  minds;  for  causing  the  ideas  n» 
dccompany  or  succeed  r»ne  another  in  such  a  way  as  shall  give  us  the 
ereaicst  commatid  over  our  knowledge  already  acquired,  and  lead  most 
directly  to  the  acquisition  of  more.     The  general  problem  of  Cla&sifi- 
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cation,  in  reference  to  thest?  purposes,  may  be  stated  as  foUowa :  To 
provide  that  things  ahall  l)o  thought  of  in  such  groups,  and  those  groups 
in  Buch  on  order,  aa  vnW  best  conduce  to  the  remembrance  and  to  the 
ascortninraent  of  their  hiws. 

CIsLs^iilcation  thus  considered,  dificra  from  closaification  in  the  widei 
sense,  in  having  reference  to  real  objects  exclusr\'ely,  and  not  to  all 
that  are  imaginable :  itfl  object  being  the  due  coordination  in  our  minds 
of  llioBO  things  only,  with  the  properties  of  which  we  have  actually 
uccafiioii  to  make  ourselves  acquainted.  But  on  the  other  hand  it  em- 
braces all  really  existing  objects.  We  cannot  constitute  anyone  class 
properly,  except  in  reference  to  a  general  division  of  tlie  whole  of 
nature;  we  cannot  determine  the  group  in  which  any  one  object  can 
most  conveniently  be  placed,  without  taking  into  consideration  all  the 
varieties  of  existing  objects,  all  at  least  which  have  any  degree  of  affinity 
with  it.  No  one  femily  of  plants  or  animals  could  have  been  rationally 
constituted,  except  as  part  of  a  systematic  arrangement  of  all  plants  or 
animals;  nor  could  such  a  general  arrangement  have  been  proiwrly 
mode,  without  firat  determining  the  exact  place  of  plant*  and  animabi 
in  a  general  division  of  nature. 

The  theory  of  scicntitic  cla-isification,  in  its  most  general  aspect,  is 
now  very  well  understood,  owing  chiefly  to  the  labors  of  the  distin- 
euished  naturalists  to  whom  science  is  indebted  for  what  are  called 
Natural  Arrangements  or  Classification'},  esjjccially  of  the  organised 
world.  Mr.  ^vllowell,  in  his  PhUosophtj  of  the  Indurtivr  Sciences,  has 
systematized  a  portion  of  the  general  logical  principles  which  these 
classifications  exemplify;  and  this  has  been  still  more  completely  done 
by  M.  Comte,  whose  view  of  the  philosophy  of  classiHcatiou,  iu  the 
third  volume  of  his  great  work,  is  the  must  complete  with  which  I  am 
acquainted. 

§  2.  There  is  no  property  of  objects  which  may  not  he  taken,  if  we 
please,  as  the  foundation  for  a  classification  or  mental  grouping  of 
those  objects  ;  and  in  our  first  attempts  we  are  likely  to  select  for  that 
purpoae  properties  which  are  simple,  easily  conceived,  and  perceptible 
on  a  first  view,  without  any  previous  process  of  thought.  Xhus  Tour- 
nofort's  arrangempnt  of  plants  was  founded  on  tlie  shape  and  ilivisions 
of  the  corolla ;  and  tliat  which  is  commonly  called  the  Linnsean  (iliough 
Linnaaus  also  suggested  another  and  more  scientific  arrangement)  wais 
grounded  chiefly  upon  the  number  of  the  stamens  and  pistils. 

But  these  claaaifications,  which  are  at  first  recommended  by  the 
facility  they  aflbrd  of  ascertaining  to  what  class  any  individual  belongs, 
are  seldom  much  adapted  to  the  ends  of  that  Classification  which  is 
the  subject  of  our  present  remarks.  The  Linnaean  arrangement  an 
swors  the  purpose  of  making  us  think  together  of  all  those  kinds  of 
plants  wliich  possesfl  the  same  iiuml>cr  of  stamens  and  pistils ;  but  to 
think  of  them  in  thai  manner  is  of  little  use,  since  we  seldom  have 
anything  to  affirm  in  conunon  of  tlio  plants  which  have  a  given  number 
of  stamonfi  and  pistils.  If  plants  of  the  class  Penlandiia,  order  Mono- 
gynia,  agreed  in  any  other  properties,  the  habit  of  thinking  and  speak- 
ing of  the  plants  under  a  common  designation  would  conduce  to  our 
remembering  those  common  [iropcrties  so  far  as  ihuy  were  n^certained, 
and  would  dispose  na  to  be  on  the  look-out  for  such  of  them  as  are  no: 
yet  kno^vn.  But  since  this  is  not  the  case,  the  only  purpose  of  though 
31 
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which  the  Liiitia;aii  clasKification  serves  is  that  of  cousing  ua  to  i 
ineinhcr,  belter  than  we  should  otherwUe  have  done,  tlie  exact  numbex, 
of  statneiis  and  pifltila  of  every  species  of  plants.  Now,  as  this  prop«j 
erty  is  of  little  importance  or  interest,  the  remembering  it  with  any 
particular  accuracy  is  of  no  moment.  And  inasmuch  as,  bj?  habitually 
thinking  of  ulauls  in  those  groups,  we  are  prevented  from  habitually 
thinking  of  tiicm  in  groups  which  have  a  greater  number  of  properties 
in  common,  the  effect  of  such  a  classification,  when  nystcmnticaUy 
adhered  to.  upon  our  habita  of  thoughl,  miut  be  regarded  as  ruis' 
chievous. 

The  ends  of  acientiHc  clossiScatton  are  best  answered,  when  th« 
objects  are  formed  into  groups  respecting  which  a  greater  number  of 
general  propositions  can  be  made,  and  those  propoeitions  muie  impor- 
tant, than  cuuld  bo  made  respectiiijf  any  other  groups  into  which  the 
same  things  could  bo  distributed.  The  properties,  iheiiefore,  according 
to  which  objects  arc  classified,  should,  if  possible,  bo  ihoete  whit:h  ar«  ] 
causes  of  many  oilier  projierties  ;  or  at  any  rate,  which  are  sure  marks  i 
of  them.     Causes  are  preferable,  both  as  being  the  surest  and  tnoet  ^ 
direct  of  marks,  and  nn  be'ing  iheniselves  the  properties  upon  which  ic 
is  of  most  use  that  our  attention  should  bo  strongly  fixed.     But  the 
propeny  which  is  the  cau^e  of  the  chief  peculiarities  of  a  clu^s,  if 
unfortunately  seldom  fitted  to  serve  also  as  the  diagnostic  of  tho  class. 
Instead  of  the  cause,  we  m\ist  generally  select  some  of  its  moro  prom- 
inent effects,  which  may  serve  as  marks  of  the  other  effects  and  of  the 
cause  itscl£ 

A  classification  thus  formed  is  properly  scientific  or  philosophical, 
and  is  commonly  called  a  Natural,  in  contradistinction  to  a  Technical 
or  Artificial,  classification  or  ariBngement.  The  phrase  Natural  Clas- 
sification seems  most  peculiarly  appropriate  to  sucl»  arranjjemenls  as 
correspond,  in  the  groups  which  ihuy  fonn,  to  the  spontuncous  tenden- 
cies of  the  mind,  by  placing  together  the  object.«i  most  similar  in  their 
general  aspect;  in  opposition  to  those  technical  systems  whirb,  ar- 
ranging things  according  to  their  agreement  in  some  ctrcumsianco 
arbitrarily  selected,  often  throw  into  the  same  group  objects  ivhich  in 
the  gonf?ral  aggregate  of  their  pniperties  present  no  resemblance,  and 
into  different  and  remote  groups,  others  which  have  the  closest  simi- 
larity. It  is  one  of  tJic  most  valid  recommendations  of  any  classifies- 
tion  to  the  character  of  a  scicntiiic  one,  that  it  shall  l>o  a  natural 
classification  in  this  sense  also;  for  the  teat  of  its  scientific  character  is 
the  numhcr  and  importance  of  the  ])ropertieB  which  can  be  osacrted  in 
common  of  all  objects  included  in  a  group  ;  and  properties  on  which 
iho  general  aspect  of  tho  things  depends,  are,  if  only  on  that  ground, 
important,  as  w^cll  as,  in  most  cases,  numerous.  But,  though  a  strong 
recommendation,  this  circumstance  is  not  a  sine  qu^i  noit;  since  the 
mnro  obvious  properlies  of  things  may  be  of  triSing  importance  com- 
pared with  others  tliat  arc  not  obvious.  I  have  seen  it  mentioned  as  • 
groat  absurdity  in  tlio  Linnsean  classification,  that  it  places  (which  by 
the  way  it  does  not)  the  violet  by  the  side  of  the  oak  :  it  certainly  dis- 
severs natural  affinities,  and  brings  together  things  quite  as  unlike  as 
the  oak  and  the  riolot  are.  But  the  difference,  apparently  so  wide, 
which  renders  tho  juxtaposition  of  tiiose  two  vegetables  so  suitable  an 
lUuttration  of  a  bad  arrangement,  dopendit,  to  tlie  common  eye,  mainly 
oiOQU  mere  Bi;Ee  and  texture;  njw  u  wo  made  it  our  study  to  adopt 
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the  rlaiisifi cation  which  would  involve  the  least  peril  of  similar  rap' 
prochcfMM,  we  eliould  return  to  the  obsolete  divisiuu  into  trees,  shrubs, 
and  herbs,  winch  alrhough  of  primiiry  importance  with  regard  to  mere 
general  aspect,  yet  (compared  even  with  flo  petty  and  unobvious  a  dis- 
tinctiuiJ  ad  tliat  luto  dicotyledonos  and  monocoty  led  ones)  answers  to  bo 
few  diflei-ences  iu  the  other  properties  of  planta,  that  a  classificatiun 
founded  on  it  (independently  of  the  indistinctness  of  the  lines  of 
deraarkation,)  would  be  aa  completely  artitictol  and  techtiical  as  the 
Linn  lean. 

Our  natural  groups,  therefore,  must  often  be  founded  not  upon  the 
obviouii.  but  upon  tlio  unobvious  properties  of  things,  when  these  are  of 
greater  importanco.  Bui  in  such  coses  it  is  essential  that  there  should 
be  some  other  property  or  set  of  properties,  more  readily  recoj^nizable 
by  the  observer,  which  coexist  with,  and  may  bo  received  as  marks  of^ 
tlie  properties  which  arc  the  real  groundwork  of  the  classification.  A 
natural  armngemcnl,  for  example,  of  animals,  must  be  foimded  in  the 
main  upon  their  internal  structure,  but  (as  M.  Comte  justly  remarks)  it 
would  be  absurd  that  we  should  not  bo  ablo  to  determine  the  genus  and 
species  of  an  animal  without  first  killing  it.  On  this  grouuJ,  ALComtq 
gives  the  preference,  among  zoological  classifications,  to  tliat  of  M.  do 
lilainvillc,  founded  upon  the  differences  in  the  external  integuments; 
diiToreQces  which  correspond,  much  more  occuratcly  tljan  might  be  sup- 
posed, to  the  really  important  varieties,  both  in  the  other  parts  of  tlie 
structure,  and  in  the  habits  and  history  of  the  animals. 

This  shows,  more  strongly  than  ever,  how  extensive  a  knowledge  of 
the  properties  of  olijects  is  necessary  for  making  a  good  classiticaliun 
of  tiieni.  And  as  ii  is  one  of  the  uses  of  such  a  classification  tliat  by 
drawing  attention  to  the  properties  on  wluch  it  is  founded,  and  which 
if  the  classification  be  good  are  marks  of  many  others,  it  facilitates  the 
discovery  of  those  others;  wo  see  in  what  manner  our  knowledge  o\ 
thinf^i!,  and  our  classification  uf  them,  tend  mutually  and  indefinitely  to 
the  improvement  of  one  another. 

We  said  just  now  that  tho  classification  of  objects  should  fuUow 
those  of  their  pniperliea  which  indicate  not  only  the  most  numerous, 
but  also  the  most  important  peculiarities.  What  is  here  meant  by 
importance  1  It  has  reference  to  the  particular  end  in  view:  and  tho 
same  objects,  therefore,  may  admit  with  propriety  of  several  different 
classifications.  Each  science  or  art  forms  its  classification  of  things 
according  to  ttic  properties  which  fall  within  its  special  cognizance,  or 
of  which  it  must  take  account  in  order  to  accomplish  its  peculiar  prac- 
tical ends.  A  farmer  docs  not  divide  plnnts,  like  a  binanist,  into 
dicotyledonous  and  monocotyledonous,  but  mto  useful  plants  and  weeds. 
A  geologist  divides  fossils,  not,  like  a  zoologist,  into  families  corrcspon 
ding  to  those  of  living  species,  but  into  fossils  of  the  secondary  and  ol 
tlie  tertiary  periods,  above  the  coal  and  below  the  coal.  Sec.  Whalej 
are  or  are  not  fish,  according  to  the  purpose  for  which  we  are  consider- 
ing them.  "  If  we  are  speaking  of  the  internal  structure  and  physiology 
of  the  animal,  wo  must  not  call  lliom  fish ;  for  in  tlieac  respects  they 
deviate  ^Wdely  from  fishes ;  they  have  warm  blood,  and  produce  and 
suckle  their  young  as  land  quadrupeds  do.  But  this  would  not  prevent 
our  speaking  of  tho  tehah  fuKcry,  and  calling  such  animals  fim  on  all 
occasions  connected  with  this  employment;  for  the  relations  thus  arising 
depend  upon  tho  animal's  living  in  the  water,  and  being  caught  in  a 
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maaner  similar  to  other  fishoft.  A  pica  that  human  laws  wluch  inoiaiun 
fish  do  not  apply  to  whales,  would  be  rejected  at  once  hy  an  intelligent 
judec.- 

1  heso  different  claasifications  are  all  ffood,  for  the  purposes  of  their 
own  particular  departments  of  knowledge  or  practice.  But  when  we 
are  studying  objects  not  for  any  special  practical  ond^  but  for  tJie  Bake 
of  extending  our  knowledge  of  the  whole  of  their  properties  and  i«Iarl 
tiona,  we  must  consider  as  the  most  important  attributes,  those  which 
contribute  most,  cither  by  themselves  or  by  their  efibcts,  to  render  ilie 
tilings  like  one  another,  and  unlike  other  things ;  which  give  to  the  class 
composed  of  them  the  most  marked  individuality ;  which  fill,  as  it  were, 
the  largest  space  in  tlieir  existence,  and  would  most  impress  the  altea* 
tion  of  a  spectator  who  knew  all  their  properties  but  was  not  specially ' 
interested  in  any.  Classes  formed  upon  this  principle  may  bo  i*alle<^ 
in  a  more  emphatic  manner  than  any  othera,  iiatunil  groups. 

§  3.  On  the  subject  of  tliose  groups  Mr.  Wliewcll  lays  down  a  theo- 
ry, grounded  on  an  important  truth,  which  ho  has,  iu  some  respects, 
expressed  and  illustrated  very  felicitously ;  but  also,  as  it  appear*  to 
me,  ■with  some  admixture  of  error.  It  wUl  be  advantageous,  for  both 
these  reasons,  to  extract  the  statement  of  his  doctrine  in  the  Yory 
words  ho  has  used. 

"  Natural  groups,"  according  to  Mr.  Whewell.t  are  "  given  by 
Typo,  not  by  Domulion."  And  this  consideration  accounts  for  "  that 
indcfinitOTtess  and  indecision  which  we  frequently  find  in  the  descrip* 
tiona  of  such  groups,  and  which  must  appear  so  strauge  and  incon- 
sistent ro  any  one  who  does  not  suppose  these  descriptiuna  to  assume 
any  deeper  ground  of  connexion  than  an  arbitrary  clioice  of  tbo 
botanist.  Thus  in  the  family  of  tlio  rose-tree,  we  are  told  that  the 
ovules  are  very  rarely  erect,  the  atigmala  usually  simple.  Of  what 
use,  it  might  be  asked,  can  such  loose  accounts  be  1  To  which  the 
answer  is.  that  they  are  not  inserted  in  urder  to  distinguish  the  species, 
but  in  order  to  describe  the  family,  and  the  total  relations  of  the  ovules 
and  the  stigmata  of  the  family  are  better  knomi  by  this  general  state- 
ment. A  similar  obsen'ation  may  be  made  with  rcaard  to  the  Anom- 
alies of  each  group,  which  occur  so  commonly,  that  ^Ir,  Lindley,  in  his 
Introduction  to  the  Natural  System  of  Botany ^  makes  the  'Anomalies* 
an  article  in  each  family.  Tims,  part  of  the  character  of  the  Rosacese 
is,  that  thoy  have  altomato  stipulate  leaves,  and  tlmt  the  albumen  is 
obliterated ;  but  yet  in  Lawea,  one  of  the  genera  of  this  family,  the 
Btipulai  arc  absent ;  and  the  albumen  is  present  in  another,  NeiUia. 
This  implies,  as  we  have  already  seen,  that  the  artificial  character  (or 
diagnosis,  as  Mr.  Lindley  calls  it),  is  imperfect.  It  is,  though  very 
nearly,  yet  not  exactly,  commensurate  with  the  natural  group :  and 
hence  in  certain  cases  this  character  is  made  to  yield  to  the  general 
weight  of  natural  affinities. 

"  Those  views, — of  classes  determined  by  characters  which  cannot 
be  oxproBsed  in  wordB,^-of  propositions  which  state,  not  what  hap- 
pens in  all  cases,  but  only  usually, — of  particulars  which  are  included 
in  a  class,  though  they  transgress  the  definition  of  it,  may  probably 

*  Apkonsmi  coticeming  Cho  l^ngusfr*  of  Science,  in  Hr.  ^A^'heweU'a  PMetvpHy  ^  Ai 
indttctiw  Scimtcm,  To|.  i^  p.  Lxxv. 
^lliS  ituLSc.,i   *76-7. 


Ct.A8SI71CATI0V. 


437 


uirprise  the  reader.  Tlicy  are  so  contrary  to  maoy  of  the  received 
opinions  respecting  the  use  of  de&uitioDa,  and  the  nature  of  scientific 
propositions,  that  tliey  will  probably  appear  to  many  persona  highly 
illogical  and  unpbilo^ophical.  But  a  disposition  lo  such  a  judimient 
).rii«us  in  a  groat  measure  from  this,  tliot  the  nialhcmiitictiT  and 
mathcniaitco-physical  sciences  have,  in  a  great  degree,  determined 
meira  views  of  tlio  general  nature  and  form  of  scientific  truth  ;  while 
Natural  History  has  not  yet  had  time  or  opportunity  lo  exert  its  duo 
iiitluence  upon  the  currout  habits  of  philo:«ophizing.  The  apparent 
tndefiuiteneas  and  inconsistency  of  tlie  classifications  and  dofimtions  of 
Natural  History  belongs,  in  a  far  higher  degree,  to  all  other  except 
mathematical  speculations;  and  the  modes  in  which  approximatiuns 
to  exact  distinctions  and  general  truths  have  been  made  in  Natural 
History,  may  bo  worthy  our  attention,  even  for  the  light  they  throw 
upon  the  best  modes  of  pursuing  truth  of  all  kinds. 
'  •'  Though  in  a  Natural  group  of  objects  a  definition  can  no  longer 
bo  of  any  use  as  a  regulative  principle,  classes  are  not  therefore  Toft 
quite  loose,  without  any  certain  standard  or  guide.  The  class  is 
steadily  fixed,  though  not  precisely  limited;  it  is  given,  tliough  not 
circumscribed;  it  is  determined,  not  by  a  boundary  line  without,  but 
by  a  central  pointwit  bin ;  not  by  what  it  strictly  excludes,  but  by  what  it 
eminently  includes ;  by  an  example,  not  by  a  precept ;  in  short,  instead 
of  Definition  we  have  a  Type  for  our  director. 

*'  A  Type  is  an  example  of  any  class,  for  instance  a  species  of  ft 
ffenns,  which  is  cutistdered  as  eminently  possessing  the  character  of 
the  class.  All  tho  species  which  have  a  greater  affinity  with  this  type 
species  than  vrith  any  otliers,  form  the  genus,  and  are  ranged  about 
it,  deviating  from  it  in  various  directions  and  different  degrees.  Thus 
a  genus  may  consist  of  several  species  which  approach  very  near  the 
type,  and  ot  which  the  claim  to  a  place  with  it  is  obvious;  while  there 
may  be  other  species  which  straggle  further  from  this  central  knot,  and 
which  yet  ore  clearly  more  connected  with  it  than  with  any  oiber. 
And  even  if  there  should  be  some  species  of  which  the  place  is  dubi- 
ous, and  wliich  appear  to  be  equally  bound  to  two  generic  types,  it  i» 
easily  seen  that  Uiis  would  not  destroy  the  reality  of  the  generic 
groups,  any  more  than  the  scattered  trees  of  the  intervening  plain 
prevent  our  speaking  intelligibly  of  tho  distinct  forests  of  two  sep- 
arate hills. 

**  Tho  lypo-spodes  of  every  genus,  the  typo-gonus  of  every  familyi 
is,  then,  one  which  possesses  all  the  characters  and  properties  of  the 
geuuB  in  a  marked  and  prominent  manner.  The  type  of  the  Rose 
family  has  altertialo  stipulate  leaves,  wants  the  albumen,  has  tho  omles 
not  erect,  has  the  stigmata  simple,  and  bnsides  tliese  features,  which 
distinguish  it  from  tho  exceptions  or  varieties  of  its  class,  it  has  the 
features  which  make  it  prominent  in  its  class.  It  is  one  of  those  which 
possess  clearly  several  loading  attributes;  and  thus,  though  we  cannot 
say  of  any  one  genus  that  it  must  be  the  type  of  the  family,  or  of  any 
one  species  tliat  it  mu.it  be  llie  type  of  the  genus,  we  arc  still  not 
wh>ilty  to  seek;  the  typo  must  be  connected  by  many  affinities  with 
most  of  the  others  of  its  group ;  it  must  be  near  the  centre  of  tha 
rowd  and  not  one  of  the  stragglers." 

"n  this  passat^o  (the  latter  part  of  which  especially  I  cannot  help  no- 
tjmng  as  an  admirable  example  of  philosophic  stylo,)  Mr.  Whewell 
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has  stated  very  clearly  and  forcibly,  but  (I  tttlnk)  without  maVing  all 
ticfcssary  ditttinctions,  one  of  iho  principles  of  a  Natural  Cla&sificalicMs. 
\V\mt  thia  piinciplc  is,  nliat  urc  its  Umiia,  and  in  what  manner  Mr. 
\Vhcwell  seems  to  me  to  have  overalepped  them,  will  appear  vrlien 
we  have  laid  down  anotlicr  and  more  fundamenlal  rule  of  Natural 
Arruiigi^roent,  entitled  to  precedency  over  that  which  Mr.  ^Hievre 
has  liero  in  view. 

§  4.  The  reader  is  by  this  time  familiar  with  the  general  tnith 
(which  I  rciJtatc  eo  often  on  account  of  the  great  confusion  in  which  it 
18  commonly  involved),  that  there  ore  in  nature  distinctions  of  Kind ; 
distinctions  not  consisting  in  a  given  number  of  dftfmite  propertiefl, 
pivs  the  effects  which  follow  from  those  propeitics,  hut  rurmirig  ihrougb 
Uie  whole  nature,  through  the  altribules  generally,  of  the  things  so 
distinguished.  Our  knowledge  of  the  properties  of  a  Kind  is  never, 
complete.  We  are  always  liiacovcring,  and  expecting  to  discover, 
new  ones.  "Wliere  the  distinction  between  things  is  not  one  of  kind^ 
wo  expect  to  find  their  properties  alike,  except  where  there  is  sofoe 
reason  for  their  being  different.  On  the  contrary,  when  the  distinction 
is  in  kind,  we  expect  to  find  the  properties  different  unless  there  be 
■ome  cause  for  tlicir  being  the  same.  All  knowledge  of  a  Kind  roust 
be  obtained  by  obsen-ation  and  experiment  upon  the  Kind  itself;  nal 
inference  re?pecting  its  properties  from  the  properties  of  tilings  not 
connected  with  it  by  kind,  goes  for  more  than  the  sort  of  presumption 
usually  characterized  as  an  analogy,  and  generally  in  one  of  its  faintj?r 
degrees. 

Since  the  common  properties  of  a  true  Kind,  and  consequently  the 
general  assertions  which  can  be  made  respecting  it,  or  which  are  cer- 
tain to  bo  made  hereafter  aa  our  knowledge  extends,  arc  indefinite  and 
inexhaustible;  and  since  the  very  first  principle  of  natural  clusBificalion 
is  that  of  forming  iho  classes  so  that  the  objects  composing  each  may 
have  the  greatest  number  of  properties  in  c<immon ;  this  jiriuciplo 
proscribes  that  every  such  classification  shall  recognize  and  adopt  into 
Itself  all  distinctions  of  Kind,  which  exist  among  the  objects  it  pro 
fessen  to  classify.  To  pass  over  any  distinctions  of  Kind,  and  substituto 
definito  distinctions,  wnich,  however  considerable  they  may  be,  do  not 
point  to  ulterior  unknown  differences,  would  be  to  replace  classes  willi 
more  by  classes  with  fewer  attributes  in  common  ;  and  would  be  Rub 
versivo  of  the  Natural  Method  of  Classificalioa 

Accordingly  nil  natural  arrangements,  whctlicr  the  reality  of  the 
distiiiclion  of  KintU  was  felt  or  not  by  their  frnmers,  have  been  }cd,  by 
the  mere  pursuit  of  their  own  proper  end,  to  conform  themselves  to 
the  distinctions  of  Kind,  so  far  as  these  had  been  ascertained  at  the 
time.  Tlie  Species  of  Plants  arc  not  iinly  real  Kinds,  but  arc  prob 
ably,*  all  of  tlicm,  real  lowest  Kinds,  or  Infinnn  Species  ;  which  if  we 
were  to  suhdirido,  as  of  course  it  is  open  to  us  to  do,  into  sub-classes 

*  f  uy  prolmhly,  not  ceilaitiJy.  brcaose  ttus  is  not  thr  rrrun^rnUinn  dy  which  a  Uilimct 
detftrraincfl  what  «hil[  orsbsll  not  hp  admitted  as  a  »\ir.nes.  In  nntural  hijtorf  those 
objecti  belong  to  the  Mtue  »f>«ci»,  wluch  ar«,  or  confliatcnlly  with  PipRrirticr  micbt  haw 
bMn.  producnl  from  the  ramn  itock.  Dui  tltls  diviinction  ui  nioit,  and  probably  in  sU 
casn.  happily  acrnnJii  with  the  othrr.  Il  k^ttm  to  be  a  law  of  phyaioton-.  th&l  aniinalji 
and  planta  do  rmlly.  in  the  philow^bical  aa  well  aa  the  pupular  •eniH',  propig&tc  their  kind  { 
tranimittinc  lo  iheir  ilfic^ndnnta  nil  the  disuaclicKiB  of  Kiml  [down  tu  the  nioei  apvciol  <a 
Utwaai  Kind),  wlucb  ih«y  ihetiiaebea  [h 
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the  subdirisiun  would  necessarily  be  fuunded  upon  definite  distinctions 
not  pointing  (apart  from  wliat  may  bo  known  of  their  causes  or  eflbcls) 
to  any  diflorcnce  beyond  themselves. 

In  so  far  as  the  iiaiurul  classification  is  grounded  upon  real  Kinds, 
its  groups  ore  certainly  not  conventional  ;  Mr.  Whcwell  is  quite  right 
in  affinaiiig  that  they  do  not  depend  upon  an  arbitrary  choice  ui'  the 
naturalist.  But  it  doca  not  follow,  nor,  1  conceive,  is  it  true,  that 
these  clas:M!'s  are  determined  by  a  type,  and  not  by  characters.  To 
deiurmuie  thorn  by  a  type  would  be  m  sure  away  of  missing  the  Kind, 
(Ls  ii"  we  were  to  select  a  set  of  characters  arbilrarily.  Thoy  are  deter- 
mined by  characters,  but  which  are  not  arbitrary.  The  problem  is.  In 
find  a  few  definite  cliaracters  wbicli  point  to  the  multitude  of  indefinite 
ones.  Kinds  are  Classes  between  which  there  is  an  impassible  bar- 
rier ;  and  what  we  have  lo  seek  is,  marks  whereby  wo  may  determine 
on  which  side  of  the  barrier  an  object  takes  its  place.  The  characters 
wliich  will  best  do  this  are  what  should  be  chosen  :  if  they  are  also 
unportuut  iu  ibemselves,  so  much  the  better.  Wlien  we  have  selected 
the  characters,  we  parcel  out  the  objects  according  to  those  chami-ters, 
and  not,  as  Mr.  Whowell  seems  to  suppose,  according  to  resemblance 
to  &  type.  We  do  not  compose  the  species  Ranunculus  acris,  of  all 
plants  which  bear  a  satisfactory  degree  of  resemblance  to  a  model-but 
cercup,  but  of  those  which  possess  certain  cbaraciers  selected  as  marks 
by  which  wo  might  recogmze  the  possibility  of  a  common  parentage ; 
and  the  enumerutioa  of  those  characters  istlie  definition  of  the  species. 

The  question  next  arise.s,  whether,  as  all  Rinds  must  have  a  place 
amon^ir  the  classes,  so  all  the  classes  in  a  natural  oirangement  must 
be  Kinds!  And  to  this  I  answer,  certainly  not.  The  distinctions 
of  Kind  arc  not  numerous  enough  to  supply  the  whole  basis  of 
a  classification.  Very  few  of  the  genera  of  plants,  or  eroa  of  the 
families,  can  bo  pronounced  with  certainty  to  he  Ivinds.  The  great 
distinctions  of  Vas<',alar  and  Cellular,  Dicotyledonous  or  Exogenous 
and  Monocotylcdonous  or  Kndngcnous.  aro  perhaps  differences  of 
Kind :  ilio  linos  of  deinorkatinn  which  divide  those  classes  seem  (tht lugh 
even  on  this  1  would  not  pronounce  positively)  to  go  through  the 
whole  nature  of  the  plants.  But  the  difierent  species  of  a  genns,  or 
genera  of  a  family,  usually  have  in  common  only  a  limited  number  of 
charactens.  A  Rui^a  <loes  not  seem  to  differ  from  a  Rubus,  or  the 
UinbeUifcne  from  the  Ranunculaccic,  in  much  else  than  the  cliaracters 
hotnnically  asHigned  to  those  genera  or  ihoso  families,  Uncnumemtcd 
diflerencos  certainly  do  exist  in  some  cases  ;  tliere  are  families  of 
plants  which  have  peculiarities  of  chemical  composition,  or  yield  pro- 
ducts having  peculiar  effects  on  the  animal  econuray.  The  Crucifeno 
and  Fimgi  contain  on  unusual  proportion  of  azote  ;  the  Labiatse  are  the 
chief  sources  of  essential  oils,  the  Solaneee  are  very  commonly  narcotic, 
ice.  In  these  and  similar  cases  there  aro  possibly  distinctions  of  Kind  ; 
but  it  is  by  no  means  indispensable  that  there  should  he.  Genera  and 
Families  may  be  eminently  natural,  though  marked  out  from  one 
another  by  properties  limited  in  number ;  provided  those  properties 
bo  imprtrtant,  and  the  obiecis  contained  in  each  genua  or  family  rc- 
■omble  each  otlicr  more  than  they  resemble  anything  which  is  excluded 
from  the  genus  or  family. 

After  the  recognition  and  definition,  tlion,  of  tlie  infima  tpecies,  the 
aext  step  is  to  arrange  those  injima  specie*  into  larger  groups:  making 
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those  groups  con'Cgpond  to  Kiiida  wherever  it  is  possible,  but  in  tnoa 
cases  without  any  such  guidance.  Aud  iu  doing  thia  it  is  true  Uiat  wo 
are  naturallv  and  properly  guided,  in  most  cases  at  lea^t,  by  rcsern- 
blanco  to  a  type.  Wo  form  our  groups  round  ceituln  selected  Kinds, 
each  of  wbich  serves  as  a  sort  of  oxeinplor  of  its  group.  But  ibougii 
the  groups  are  suggested  by  ty|>ed,  I  cannot  agree  with  Mr.  WbewoU 
that  a  group  when  formed  is  determintd  by  the  type;  that  in  deciding 
whether  a  species  helougs  to  tlio  group,  a  reference  is  made  to  iho 
type,  and  not  to  the  characters;  that  the  characters  "cannot  be  ex- 
pressed in  words."  This  assei'tion  is  inconsistent  with  Mr.  Whewcirs 
o\m  statement  of  the  fundumcntal  principle  of  clossilication,  namely, 
that  "  general  assertions  shall  be  possible."  If  the  class  did  not  pusseaa 
any  characters  iu  common,  what  general  assertions  would  be  putjsible 
respecting  iti  Kxccpt  that  thc^y  all  resemble  each  other  more  than 
they  resemble  nnylhing  el£e,  nutliing  wliatover  could  be  predicated  oi 
the  class. 

The  truth  is,  on  tlie  contrary,  tliot  every  genus  or  family  is  framed 
witli  distinct  reference  to  certain  characters,  and  is  composed,  first  and 
principally,  of  species  which  agree  in  possessing  all  tliose  characters. 
To  these  are  added,  as  a  sort  of  appendix,  such  other  species,  gener- 
ally in  small  number,  as  possess  nearly  all  the  properties  selected; 
wanting,  some  of  them  one  property,  some  another,  and  which,  while 
they  agree  with  tlie  rest  altno^st  as  much  as  these  agree  willi  one 
another,  Ao  not  resemble  iu  an  equal  degree  any  other  group.  Our 
conception  of  tlie  class  continues  lo  bo  gprouuded  on  the  characters; 
and  tlio  class  might  be  defined,  thone  things  which  e'Uker  possess  thoc 
set  of  characters,  or  resemble  the  things  that  do  so,  more  than  they 
resemble  anything  else. 

And  this  resemblance  itself  is  not,  like  resemblance  between  simple 
sensations,  an  ultimate  fact  unsasccptiblc  of  analysis.  £!ven  the  infei-ior 
degree  of  resemblance  is  created  by  the  possession  of  common  cliar- 
oclere.  Whatever  resembles  the  genus  Rose  more  than  it  resembios 
any  other  genus,  docs  so  becuuso  it  powosses  a  greater  number  of  the 
characters  of  that  gcniis,  than  of  the  characters  of  any  other  genus. 
Nor  can  there  be  the  smallest  difficulty  in  rcprcscntinq:,  by  on  enumera- 
tion of  characters,  the  nature  aud  degree  of  the  resemblance  which  ia 
strictly  sufficient  to  include  any  object  in  the  class.  There  are  always 
some  properties  common  to  all  things  which  are  included.  Others 
there  often  are,  to  which  some  tilings,  which  are  nevertheless  included, 
ai-e  exceptions.  But  tlic  objects  which  are  exceptions  to  one  chanictor 
are  not  exceptions  to  another:  the  reHembhince  which  fails  in  «oroe 
particulars  must  be  made  up  for  in  uthors.  The  class,  thercfurc,  Ls 
constituted  by  the  popsession  of  all  the  characters  which  are  universal, 
and  most  of  those  which  admit  of  exceptions.  If  a  plant  had  the 
ovules  erect,  tJio  stigmatii  divided,  the  albumen  not  obliterated,  and 
was  without  titipules,  it  probably  would  not  be  classed  among  the 
Rosaceee.  But  it  may  want  any  one,  or  more  tlian  one  of  theee  char- 
actors,  and  not  be  excluded.  The  ends  of  a  scientiiic  classification  are 
iHjttcr  answered  by  including  it.  Since  it  agrees  so  nearly,  in  its  known 
properties,  with  the  sura  of  the  charDcter»  of  the  close,  it  \a  likely  to 
resemble  that  class  moi-e  than  any  otlier  in  those  of  its  properties  which 
bre  still  undiscovered. 

Not  only,  therefore,  are  natural  groups,  no  leaa  than  any  artificial 
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clasaea,  detormiued  by  cbaractors ;  they  are  ootuticuted  in  contempla- 
tion oC  and  by  reason  of,  characters.  But  it  \b  in  contemplation  not  ol 
those  chanictere  only  which  are  ligorously  common  to  all  the  ubjocta 
included  in  the  group,  but  ol*  the  entire  body  of  cfaarsctora,  all  of  %vhicb 
are  found  in  most  of  tlioae  objects,  and  mo6i  of  them  in  ail.  And 
hence  our  cuncepiiou  of  ilie  class,  tlie  imag^  In  our  minda  which  is 
representativo  or  tt,  in  that  of  a  specimen  complete  in  all  tho  charac- 
ters ;  moat  naturally  a  sperimcn  which,  by  possessing  tlicm  all  in  the 
greatest  degree  in  which  they  are  ever  found,  is  the  boat  fitted  to  ex- 
liibtt  clearly,  and  in  a  marked  manner,  what  they  are.  It  is  by  a  mental 
reference  to  this  standard,  not  instead  of,  but  in  illustration  uf,  tho 
definition  of  the  class,  that  we  usually  and  advantageously  determine 
whether  any  individual  or  species  belongs  to  tho  class  or  not.  And 
tlil<),  as  it  seems  to  me,  is  the  amount  of  truth  which  is  contained  in 
Mr,  Wbewell's  doctrine  of  Types. 

We  shall  see  presently  tlmt  whero  the  classification  is  made  for  the 
express  purpose  of  a  special  inductive  inquiry,  it  is  not  optional,  hut 
necessary  for  fulfilling  the  conditions  of  a  correct  Inductive  Method, 
that  wo  should  establish  a  type^apecies  or  genus,  namely,  tlie  one  which 
exhibits  in  tho  most  eminent  degree  the  particular  phenomenon  under 
inveetigation.  But  of  tliis  hereafter.  It  remaius,  for  completing  the 
theory  of  natural  groups,  that  a  few  woiils  should  be  said  on  tlie 
principles  of  tho  nomenclature  adapted  to  tbenu 

§  5.  A  Nomenclature,  as  we  have  said,  is  a  system  of  the  names  ol 
Kindtf.  These  names,  like  other  class-namee,  are  defined  by  the 
enumeration  of  the  characters  distinctive  of  the  class.  The  only  merit 
which  B  set  of  names  can  have  beyond  this,  is  to  convey,  by  the  mode 
of  their  construction,  as  much  infonnation  as  possible :  so  that  a  per- 
son who  knows  tho  thing,  may  receive  all  the  assistance  which  ihe 
name  can  give  in  rcmunibering  what  ho  knowe,  while  he  who  knows 
it  not,  may  receive  as  much  knowledge  respecting  it  as  the  case  admits 
of,  by  merely  being  told  its  name. 

There  are  two  modes  of  giving  to  the  name  of  a  kind  this  sort  of 
significance.  The  best,  but  which  unfortunately  is  seldom  practicable, 
is  when  the  word  can  bo  mado  to  indicate,  by  its  formation,  the  very 
properties  which  it  is  designed  to  connote.  Tlie  name  of  a  kind  docs 
not,  of  course,  connote  all  tho  properties  of  the  kind,  since  these  are 
inexhaustible,  but  such  of  tJiem  as  are  sulRcient  to  distinguish  it;  such 
as  are  sure  marks  of  all  the  rest.  New,  it  is  very  rare  that  one 
property,  or  ovon  any  two  or  three  properties,  can  answer  this  pur- 
pose. To  distinguish  »he  common  daisy  from  all  other  species  ot 
plants  would  re*]uii-e  the  specification  of  many  characlens.  And  a 
name  catiuot,  without  being  too  cumbrous  for  use,  give  indication,  by 
its  etymology  or  mode  of  construction,  of  more  than  a  very  small 
number  of  these.  The  possibility,  therefnre,  of  an  ideally  perfect 
Nomenclature,  is  probably  confined  to  the  ono  case  in  which  we  are 
happily  in  poaseasion  of  something  nearly  approaching  to  it;  I  refer  to 
the  Nomenclature  of  Chemislrj'.  The  substances,  whotJicr  simple  ur 
compound,  with  which  chemistry  is  conversant,  are  Kinds,  and,  as 
such,  the  properties  which  distinguiAh  each  of  them  from  the  rest,  are 
iniiuraerable ;  but  in  the  vii»is  of  compound  sub'itancea  (the  simple 
ones  are  not  numomus  enough  to  require  a  syBtemalic  nomenclaiure) 
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there  is  Olio  property,  the  chemical  composition,  which  is  of  ite^ 
sufficieni  In  (iisiinguish  the  Kind ;  of  itself  a  sure  mark  of  all  the  othex 
propertied  of  the  compound.     AU  that  was  needful,  therefore,  was  to 
make  the  name  of  every  compound  express,  on  the  first  heoriDg-,  its 
chemical  compositaon ;  that  is,  to  form  the  name  of  the  compound,  in 
some  unifuriti  manner,  from  tho  names  of  the  simple  substances  which 
enter  into  it  as  elements.    This  was  done,  moat  skillfully  and  succesH-J 
tully,  hy  the  French  chemists.     Tlie  only  thing  left  unexpressed  by 
them  was  the  exact  propordoa  in  which  the  elements  were  combined; 
and  even  this,  since  tho  establishment  of  llie  atomic  theory,  it  has . 
been   found   possible   to   express    by   a   simple    adaptation   of  their  ^ 
phraseology. 

But  where  the  choractcrs  which  must  be  taken  into  consideratitm  in 
order  sufficiently  to  designate  the  Kind,  are  too  numerous  to  be  ail 
signitied  in  the  derivation  of  the  name,  and  where  no  one  of  them  is  of 
such  preponderant  importance  as  to  justify  its  being  singled  out  to  bo 
60  iiiuicated,  we  may  avail  ourselves  of  a  subsidiary  resource.  Though 
we  cannot  indicate  the  distinctive  properties  of  the  kind,  we  may  indi- 
cate its  nearest  natural  oiHuitics,  by  incorporating  into  its  name  the 
name  of  the  proximate  natural  group  of  which  it  is  one  of  the  species,] 
On  this  principle  is  founded  ilio  admirable  btnaty  nomenclaiui-e  ol 
botany  and  zoology.  In  this  nomenclature  the  name  of  every  specicA 
consists  of  the  name  of  tho  genus,  or  natural  group  next  above  it,  with  • 
a  word  added  to  distinguish  the  particular  species.  This  last  portion' 
of  tlie  compound  name  is  sometimes  taken  from  some  one  of  the  pocu-  ' 
liarities  in  which  that  species  differs  from  others  of  the  genus;  as  Cle- 
matis inlegrij'olia,  Potcntilla  alba,  Viola  7>a/u*/ri>,  Artemisia  vulgarity 
Bomotimes  from  a  cuxumstauce  of  a  historical  nature,  as  NarrJ.ssTis /«w- 
ticuji,  Poientilla  torm^ntiUa  (indicating  that  the  plant  was  formerly 
known  by  the  latter  name),  Exacum  Cand^llii  (from  the  fact  that  De 
Candollo  was  its  first  discoverer} ;  and  sometimes  the  word  is  purely 
conventional,  as  Thlaspi  hursa-jmatoria,  Ranunculus  Oiora:  it  is  of  little 
consequenco  which ;  smce  the  second,  or  as  it  is  usually  called  the  spe-i 
cific  name,  could^  at  moat,  express,  iudcpendcntly  of  convention,  nol 
more  than  a  very  smalt  portion  of  the  connotation  of  the  term.  ButI 
by  adding  to  this  tlie  namo  of  the  superior  genus,  wc  make  the  best 
amends  wo  can  for  the  Impossibility  of  so  contriving  the  name  as  to 
express  all  the  distinctive  characters  of  the  Kind.  Wc  make  it,  at  bU 
events,  express  as  many  of  thoso  characters  as  are  common  to  the  prox- 
imate natural  group  in  which  the  Kind  is  included.  If  even  those 
common  characters  are  so  numerous  or  so  little  familiar  as  to  require  a 
further  extension  of  the  same  resouixo,  wo  might,  instead  of  a  binary, 
adopt  a  ternary  nomenclature,  employing  not  only  the  name  of  the 
genus,  but  that  of  the  next  natural  group  in  order  of  ercnerality  above 
the  genus,  commonly  called  the  Family.  This  was  done  in  the  mino- 
ralogical  nnmcnclaturo  proposed  by  Professor  Mohs.  •*  Tho  names 
fiiimed  by  him  were,"  says  Mr,  \Vho\vell,*  "not  composed  of  two, 
but  of  three  elements,  designating  respectively  tho  Species,  the  Genus. 
and  the  Order;  thiw  ho  has  such  species  as  IViomhohedral  Lhnc  Ha- 
loide.  Octahedral  Fluor  Haloide,  Frismatic  Hal  Baryte^  The  binary 
-'^OTistruction,  however,  has  been  found  sufficient  in  botany  and  zfiology, 

*  ApfagnBOii  concerning  tb«  Linkage  of  Science,  p.  txtn, 
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tho  only  Bcionces  in  which  this  general  principle  has  hidicrto  been  sue- 
cessiuUy  adopted  in  the  construction  of  a  nomenclatiux'. 

Besides  liie  advantage  which  this  principle  of  nomenclature  possesses, 
in  giving  to  tlie  name^  of  species  the  greatest  quantity  of  independent 
Bignilicatice  which  the  circumstances  of  the  case  admit  of,  it  answers 
the  further  end  of  immensely  economizing  the  use  of  names,  and  pre- 
venting an  othenviso  intolerable  burden  upon  the  memorj*.  WTieu  iho 
nantcs  of  species  become  extremely  numerous,  some  artifice  (aa  Mr. 
Wltowell*  observes)  becomes  absolutely  necessary  to  make  it  possible 
to  recollect  or  apply  them.  "  The  known  species  of  plants,  for  ex- 
ample, were  ten  thousand  in  the  lime  of  Linnaeus,  and  are  now  prob- 
ably sixty  thousand.  It  would  bo  useless  to  endeavor  to  frame  and 
employ  separate  names  for  each  of  these  species.  The  division  of  tho 
objects  into  a  subordinated  system  of  classiHcation  enables  us  to  intro- 
duce a  Nomenclature  which  docs  not  require  this  enormous  number  ot 
names.  Kach  of  tho  genera  has  its  name,  and  tho  species  are  marked 
by  the  addition  of  some  epithet  to  the  numo  of  the  genus.  Iti  tliis 
manner  about  seventeen  hundred  generic  names,  with  a  moderate 
number  of  specific  names,  were  found  by  Linnueus  suflicieut  to  desig- 
nate with  precision  all  tho  species  of  vegetables  known  at  his  lime." 
And  though  the  number  of  generic  names  has  since  greatly  increased, 
it  has  not  increased  in  anything  like  tho  proportion  of  the  raultiplica- 
tion  of  kaown  species. 


CHAPTER  VIII. 
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\  1.  Thus  far,  we  have  considered  the  principles  of  scientific  classi- 
fication 60  far  only  as  relates  to  tho  formation  of  natural  groups;  and 
at  this  point  most  of  tnoso  who  have  attempted  a  theory  of  natural  ar- 
rangement, including,  among  tho  rest,  Mr.  Whcwell,  have  stopped. 
Tlmre  remains,  however,  another  and  a  not  leas  important  portion  of 
tho  theory,  which  has  not  yet,  so  far  as  I  am  aware,  been  systemati- 
cally treated  of  by  any  writer  except  M.  Comte.  This  is,  the  arrange- 
ment of  the  natural  groups  into  a  natural  series. 

The  end  of  Classification,  as  an  instrument  for  the  investigation  of 
nature,  is  (as  befbro  stated)  to  make  us  think  of  those  objects  together, 
which  have  tho  greatest  number  of  important  common  properties ;  and 
which  therefore  we  have  oftenest  occasion,  in  the  course  of  our  induc- 
tions, f'>r  taking  into  joint  consideration.  Our  ideas  of  objects  are  tlms 
brought  into  the  order  mo.tt  conducive  to  the  successful  prosecution  of 
inductive  Inquiries  generally.  But  when  the  purpose  is  to  facilitate 
some  particular  inductive  iuquiiy,  more  is  required.  To  be  instru- 
mental to  that  purpose,  iJie  classification  must  bring  those  objects  to- 
gether, the  simultaneous  contemplation  of  which  Ls  likely  to  throw 
most  light  upon  tho  particular  subject.     Tliat  subject  being  the  laws 

•  Phihaopkjf  o/thf  Tttductivt  Seimcu,  t.,  p.  4IP. 
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of  acme  phenomenon,  or  some  act  of  connected  phenomena;  the  very 
phenomenon  or  set  of  phenomena  in  question  must  be  chosen  bb  the 
groundwork  of  tho  classification. 

The  roquisitca  of  a  clarification  intended  to  facilitate  the  study  of  a 
parliculiir  phenomenon,  are,  fi«t,  to  bring  into  one  class  all  Kinda  of 
things  which  exhibit  that  piienomenon,  in  whatever  variety  of  fonna  or 
de^ees ;  and  secondly,  to  arrange  those  Kinds  in  a  series  according- 
to  the  degree  in  which  they  exhibit  it,  beginning  with  thooe  which 
exhibit  most  of  it,  and  terminating  with  those  which  exhibit  least. 
The  principal  example,  as  yet,  of  such  a  classification,  is  afibrded  by 
comparative  anatomy  and  physiology,  from  wliich,  therefore,  our  lUus- 
trations  shall  bo  token. 

§  2.  The  object  being  supposed  to  be,  the  investigation  of  the  la^vs 
of  animal  life;  the  first  step,  atter  forming  a  distinct  conception  of  the 
phenomenon  itself,  is  to  erect  into  one  great  class  (that  of  animals)  aD 
the  known  Kinds  of  beings  where  tliat  phenomenon  presents  itself;  in 
however  various  combinations  w^th  other  pixiperties,  and  in  however 
diflercnt  degreea.  As  somo  of  these  Kinds  manifest  the  general  phe- 
nomenon of  animal  life  in  a  very  high  degree,  and  others  in  an  insig- 
nificant degree,  barely  sufficient  for  recognition  ;  we  must,  in  the  next 
place,  oiTunge  the  various  Kinds  in  a  series,  following  one  another  ac- 
cording to  the  decrees  in  which  iliey  severally  exhibit  the  phenomenon ; 
beginning,  tlierelbre,  with  man,  and  ending  with  the  most  imperfect 
kinds  of  zoophytes. 

This  is  merely  saying  that  we  slioiild  put  the  instances,  from  which 
the  law  is  to  be  inductively  collected,  into  the  order  which  is  implied 
in  one  of  the  four  Methods  of  Kxperimental  Inquiry  discussed  in  the 
preceding  Book ;  the  fourth  Method,  that  of  Concomitant  Variations. 
Ab  we  formerly  remarked,  this  is  often  tho  only  method  to  which  re- 
course can  be  had,  with  assurance  of  a  true  conclusion,  in  cases  in 
wliich  we  have  but  limited  means  of  eflecting,  by  artificial  experiments, 
a  separation  of  circumstances  usually  conjoined.  Tlie  principle  of  the 
method  is,  that  facta  which  increase  or  diminish  together,  and  disappear 
tngcthcr,  ore  cither  cause  and  effect,  or  efiecta  of  a  common  cause. 
When  it  has  been  ascertained  that  this  relation  really  subsists  belweou 
the  variations,  a  connexion  between  tho  facts  themselves  may  be  con- 
fidently laid  down,  either  as  a  law  of  nature  or  only  as  an  empirical 
law,  according  to  circumstances. 

Tliat  the  application  of  this  Method  must  be  preceded  by  the  forma- 
tion of  such  a  series  as  we  have  described,  is  too  obvious  to  need  being 
pointed  dut;  and  the  mere  arrangement  of  a  set  of  objects  in  a  series, 
according  to  the  degi'oes  in  which  they  exhibit  some  lact  of  which  wo 
are  seeking  tlie  law,  is  too  naturally  suggested  by  the  necessities  of 
our  inductive  operations,  to  require  any  lengthened  illustratian  here. 
But  there  are  cases  in  which  the  arrangement  required  for  the  specicd 
purpose,  becomes  the  determining  principle  of  ilie  classification  of  the 
same  objects  for  general  purooses.  This  will  naturally  and  properly 
hap[)en,  when  those  laws  of  the  objects  which  arc  sought  in  tin;  special 
inquiry  enact  so  principal  a  part  in  the  general  character  and  hisloiy 
of  those  objects — exercise  so  much  influence  in  determining  all  the 
phenomena  of  which  they  are  either  the  agents  or  the  theatre — that 
all  otlier  differences  existing  among  the  objects  are  fittingly  reg^arded  ao 
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mere  modificationd  of  the  one  phenonieDon  sought ;  efiecta  detormined 
by  the  cooperation  of  some  incidental  circumstance  with  the  laws  of 
that  phenomenon.  Thus  in  the  caae  of  animated  beings,  the  difffrences 
between  one  class  of  animals  and  another  may  reasonably  be  con- 
sidered as  mere  modiBcations  of  tho  general  phenomenon,  animal  life; 
modiiicatioiis  arising  either  from  the  different  degrees  in  which  that 
phenomenon  is  manifested  in  different  animals,  or  &om  tho  intermix- 
ture  of  the  effects  of  incidental  causes  peculiar  to  the  nature  of  each, 
with  the  effects  produced  by  the  general  laws  of  life ;  those  laws  slill 
exercising  a  predominant  influence  over  tho  result.  Such  being  the 
case,  no  other  indactire  inquiry  respecting  animals  can  bo  successfully 
carried  on,  except  in  subordination  to  tho  great  inquiry  into  the  uni- 
verbal  laws  of  animal  life.  And  tho  clasaification  of  animals  host 
suited  to  that  ono  purpose,  is  tho  moat  suitable  to  all  the  other  pur- 
poses of  zoological  science. 

§  3.  To  establish  a  classification  of  this  sort,  or  even  to  comprehend 
it  when  established,  roiiuirea  the  power  of  recognizing  tlic  essentia! 
similarity  of  a  phenomenon,  in  its  minuter  degrees  and  obacui'cr  forms, 
with  what  is  culled  the  tame  phenomenon  in  the  greatest  perfection  of 
its  development ;  that  i»,  of  identifying  with  each  other  alt  phenomena 
which  differ  only  in  degree,  and  in  properties  which  we  suppose  lo  be 
caused  by  diflcronco  of  degree.  In  order  to  recognize  this  identity, 
or  in  other  words,  this  exact  similarity  of  quality,  the  assumption  of  a 
type-species  is  indispensable.  We  miwt  consider  as  the  ty]>c  of  tho 
class,  tliat  among  the  Kinds  included  in  it,  which  exhibits  tho  properties 
constitutive  of  the  class,  in  the  highest  degree ;  conceiving  the  ulher 
varieties  as  instances  of  degeneracy,  aa  it  were,  from  that  type ;  devia- 
tions from  it  by  inferior  mtonsity  of  the  characteristic  proj>crty  or 
properties.  For  every  phenomenoD  is  best  studied  {catcris  parihux) 
where  it  exists  in  the  greatest  intensity.  It  is  there  that  tho  cfTects 
which  either  depend  upon  it,  or  depend  upon  the  same  causes  with  it, 
will  also  exist  in  the  greatest  degree.  It  is  there,  cona.equently,  and 
only  lliero,  that  those  effects  of  it,  or  joint  effects  with  it,  can  become 
fully  kno'wn  to  us;  so  that  we  may  loam  to  recognize  their  smaller 
degrees,  or  oven  tlioir  mere  rudiments,  in  cases  in  wliich  the  direct 
study  would  have  been  difficult  or  even  impossible.  Not  to  mention 
that  tho  phenomenon  in  its  higher  degrees  may  bo  attended  by  eflbcts 
or  collateral  circumstances  which  in  its  smaller  degrees  do  not  occur  at 
all,  requiring  for  their  production  in  any  sensible  amount  a  greater 
degree  of  intensity  of  tho  cause  than  is  there  met  with.  In  man,  for 
example  (tho  species  in  which  both  the  phenomenon  of  animal  and  that 
of  organic  life  exist  in  tho  highest  degree),  many  subordinate  phe- 
nomena develop  themselves  in  the  course  of  his  animated  existence, 
which  the  inferior  varieties  of  animals  do  not  show.  The  knowledge 
of  these  properties  may  nevertheless  be  of  great  avail  towards  the 
discovery  of  the  conditions  and  laws  of  the  general  phenomenon  of  life, 
which  is  common  to  roan  with  those  inferior  animals.  And  they  are, 
even,  rightly  considered  as  properties  of  animated  nature  itself; 
because  they  may  evidenljy  be  afGHatcd  to  the  general  laws  of  ani 
mated  nature;  because  wo  may  fairly  presume  that  some  rudiments 
or  feeble  degrees  of  those  properties  would  be  recognized  in  all 
animals  by  more  perfect  organs,  or  even  by  more  perfect  instruments 
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Uiau  one  ;  and  because  those  may  be  correclly  termed  properties  of  a 
class,  which  a  thing  oxhtbiis  exactly  in  proporHon  as  it  belonj^  to  the 
class,  that  is.  in  prupoition  ati  it  possesses  the  main  attributes  con^ 
iititutive  of  Uio  class. 

§  4.  It  remains  to  consider  how  the  internal  distribution  of  the  series 
may  most  properly  take  place :  in  what  manner  it  should  be  divided 
into  Orders,  Families,  and  Genera. 

The  main  principle  of  division  nnut  of  course  be  natural  afHnity ; 
the  classes  formed  must  be  natural  groups :  and  the  formation  of  these 
has  already  been  sufficiently  treated  of.  But  the  principles  of  natural 
grouping  must  be  applied,  in  subordination  to  the  principle  of  a  natural 
series.  The  groups  must  not  bo  so  constituted  as  to  place  in  the  same 
group  things  which  ought  to  occupy  difl'eront  points  of  the  general 
scale.  TIic  precaution  necessarj'  to  be  observ(Ml  for  tliis  purpose  is, 
that  the  primary  diusiona  must  be  grounded  not  upon  all  oistinctious 
indiscnminaicly,  but  upon  those  wluch  correspond  to  variations  in  the 
degree  of  the  main  pncnomonon.  The  series  of  Anunated  Nature 
should  bo  broken  into  parts  at  the  exact  points  where  the  variation  in 
the  degree  of  intensity  of  the  main  phenomenon  (as  marked  by  its 
principal  characters,  Sensation,  Thought,  Voluniary  Motion,  &c.)  be- 
gins to  be  attended  by  conspicuous  changes  in  the  miscellaneous  prop- 
erties of  the  animal.  Such  well  marked  changes  take  place,  for 
example,  where  the  class  Mammalia  ends ;  at  the  points  where  Fishes 
are  separated  from  Insecls,  Insects  from  Moilusca,  &c.  Wlien  so 
formed,  ihe  primary  natural  groups  will  compose  the  series  bv  mere 
juxtaposition,  without  redistribution  ;  each  of  them  corresponding  to 
a  definite  division  of  the  scale.  In  like  manner  each  family  should,  il 
possible,  be  so  subdivided,  that  one  portion  of  it  sliall  stand  higher  and 
die  other  lower,  though  of  course  contiguous,  in  the  general  f^cale ; 
and  only  when  this  is  impossible  is  it  allowable  to  ground  the  remain- 
ing subdivisions  upon  characters  having.no  determinable  connexion 
with  the  main  phenomenon. 

Where  the  principal  phenomenon  so  far  transcends  in  importance  all 
other  properties  on  which  a  classitication  could  be  grounded,  as  it  does 
in  the  ciise  of  animated  existence,  any  considerable  deviatitni  from  the 
rule  last  laid  do^vn  is  in  general  sufficiently  gummed  against  by  the  first 
principle  of  a  natural  arrungement,  tliat  of  formiug  the  groups  ac- 
cording to  the  most  important  characters.  All  attempts  at  a  scientific 
classification  of  animals,  since  first  their  anatomy  and  physiology  were 
successfully  studied,  have  been  framed  with  a  certam  degree  of  in- 
stinctive reference  to  a  natural  series,  and  have  accorded,  in  many 
more  points  than  they  have  differed,  with  the  classification  which 
would  most  naturally  have  been  grounded  upon  such  a  series.  Jiut 
the  accordance  has  not  alwnys  been  complete,  and  it  still  is  oflon  o 
matter  of  discussion  which  of  several  classifications  best  accords  with 
tlie  true  scale  of  intensity  of  the  main  phenomenon.  M.  Comte,  for 
example,  blames  Cuvier  for  having  formed  his  natural  groups  with  an 
undue  degree  of  refercuce  to  tho  moue  of  alimentation,  a  circumstance 
directly  connected  only  with  organic  life,  and  leading  to  an  nmmge- 
ment  most  inappropriate  for  tho  purposes  of  an  investigation  of  the 
laws  of  animal  life,  since  both  carnivorous  and  herbivorous  or  frugivo- 
rous  animals  are  found  at  almost  every  degree  iu  the  scale  of  anuna! 
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perfection.  M,  Comte,  witli  much  ap|mroMt  reason,  gives,  on  These 
gi-otmdrt,  peatly  the  preference  to  the  olassiBcntion  frumed  by  M.  do 
Blainville ;  aa  repreaenting^  correctly,  by  the  mere  order  of  llio  groups, 
the  successive  deacneracy  of  animal  nature  from  ita  highest  to  its  must 
imperfect  exemplification. 

§  5.  A  classification  of  any  large  portion  of  the  field  of  nature,  in  con- 
formity to  the  foregoing  principles,  has  hitherto  been  found  practicable 
only  in  one  groat  instance,  that  of  animals.  In  the  case  oven  of  vege- 
tables, the  natural  arrangement  has  not  been  carried  beyond  the  forma- 
non  of  natural  groups.  Naturalists  have  found  and  probably  will 
continue  to  find  it  impossible  tu  fui-m  those  groups  into  any  series,  the 
terms  of  which  cori-espond  to  real  gradaliona  in  the  phenomenon  of 
vegetative  or  organic  life.  Such  a  difli^rcnce  of  dogroo  may  be  traced 
between  the  class  of  Vascular  Plants  and  that  of  Cellular,  which 
includes  lichens,  algtP,  and  other  substances  >vhosc  organization  m 
simpler  and  more  rudimentary  than  that  of  the  higher  order  of  vegeta- 
bles, and  which  therefore  approach  nearer  to  mere  inorganic  nature. 
But  when  we  rise  mucb  above  this  point,  wo  do  not  find  any  recogniz- 
able difference  in  the  degree  in  which  diflorcnt  plants  possess  the 
properties  of  organization  nnd  life.  The  dirotyledoncs  and  the  mono- 
cotyledonos  are  distinct  natural  groups,  but  it  cannot  be  said,  even  by 
a  metaphor,  that  the  former  are  more  or  less  planra  than  the  latter. 
The  palm-troe  and  tbe  oak,  the  rose  and  the  tulip,  are  organized  and 
vegetate  in  a  different  manner,  but  certainly  not  in  a  diflerent  degree. 
The  natural  classification  of  vegetables  must  therefore  continue  to  Ihj 
made  without  reference  to  any  scale  or  series;  and  iho  whole  vegetnble 
kingdom  must  form,  as  it  does  in  M.  Corale's  arrangement,  one  single 
step  or  gradation,  the  lowest  of  all  in  the  series  of  organize*!  beings, 
scientifically  constructed  fur  the  purpose  of  facilitating  the  investiga- 
tion of  the  laws  of  organic  life. 

Although  the  scientific  arrangements  of  organic  nature  afford  as  yet 
the  only  complete  example  of  the  true  principles  of  rational  classifica- 
tion, whetlier  as  to  the  formation  of  groups  or  of  series,  those  principles 
are  applicable  to  all  cases  in  which  mankind  are  called  u|>oii  to  bring 
the  various  parts  of  any  extensive  subject  into  mental  cndrdination. 
Tliey  are  as  much  to  the  point  when  objects  ore  to  bo  classed  for 
pur[>oye3  of  art  or  business,  as  for  those  of  science.  Tho  proper 
arrangement,  for  example,  of  a  code  of  laws,  depends  upon  the  same 
scientific  conditions  as  the  classifications  in  natural  history;  nor  could 
there  be  a  better  preparatory  discipline  for  that  important  function, 
than  the  study  of  the  princjploa  of  a  natural  arrangetnenl,  not  only  in 
the  pbstract,  but  in  their  actual  application  to  the  class  of  phenomena 
for  which  they  were  first  elaborateu,  and  which  are  still  the  be-it  school 
for  learning  their  use.  Of  this  the  great  authority  on  codification, 
Bentham,  was  perfectly  aware:  and  his  early  FragmaUon  Governrnent, 
the  admirable  introduction  to  a  series  of  xvritings  unequaled  in  their 
peculiar  department,  contains  clear  and  just  views  (as  far  aa  they  go) 
on  the  meaning  of  a  natural  arrangement,  such  as  could  scarcely  have 
occurred  to  any  one  who  lived  anterior  to  the  age  of  Liniueua  aud 
Bernard  de  Junsieti. 


BOOK  V. 

ON  FALLACIE& 


*  II  imr  senible  qo'il  ti'y  a  qu'i  donter  par  fantniBJp,  pt  qu'il  n'y  a  qxt'h  dim  on 
que  BOtre nature  eet  m£niM! ;  quo  notre  esprit  cat  plein  d'oveuglcmcnt ;  qu'U  faut  aroir  1 
gmnd  soin  do  se  ddfaire  do  ses  prcjug^s,  ct  autrcs  chosca  setnblablcs.  lis  pcnMDl  que  ci 
suffit  pour  ne  plus  se  laiuer  »6uuirp  iv  h^b  sens,  et  ponx  tie  plus  se  tromper  du  tout.  IJ  an 
mitTit  pas  dc  illie  que  I'eiprit  est  foible,  it  f&ut  lui  faire  senur  see  Tuiblesscs.  Ce  o'ett  pan 
UMJz  do  dire  qu'il  est  sojet  d  I'erreur,  il  faut  lui  d^uurrir  en  quui  conaiilent  ses  erreom.**'' 
—MALKBHAHCns,  Ittchtrth€  dt  la  Vmii. 

"  Ermie  ooa  luodo  affinuando  et  negaodu,  sed  ctiom  seniiettdo,  el  in  tacttA  boaumm 
cogitattone  continglt ."— Hobbes,  Compviatio  «nw  Logka^  cb.  t. 


CHAPTER  1. 


OF  PALLACIB8  m  GENERAL 


§  1.  It  U  a  maxim  of  the  schoolmen,  tliat  *'  contrariorum  eadem 
scientia:"  wc  never  really  know  what  a  thing  is,  unless  we  aro  alaol 
able  to  give  a  sufficient  account  of  its  opposite.  Confonnablj  to  this 
maxim, one  cooHiderable  section, in  most  treatises  on  Logic,  ia  devoted 
to  the  subject  of  Fallacies;  and  the  practice  is  loo  well  worthy  of 
observance,  to  allow  of  our  departing  from  it.  The  philosophy  ot  rea- 
soning, to  bo  complete,  ought  to  comprise  the  theory  of  bad  aa  well  as 
of  good  rea5oning. 

\Ve  have  endeavored  to  ascertain  the  principles  by  which  the  sulH- 
ciencyof  any  proof  can  be  tested,  and  by  which  tlie  nature  and  amouot 
of  evidence  ncodfiU  to  prove  any  given  conclusion  can  be  determined 
beforehand.  If  these  principles  were  adhered  to,  then  altlinugli  the 
number  and  value  of  the  truths  ascertained  would  be  limited  by  the 
opportunities,  or  by  the  industry,  ingenuity,  and  patience,  of  the  indi- 
vidual inquirer,  at  least  error  wo\ild  not  be  embraced  instead  of  ti-uth. 
But  the  general  consentof  mankind,  founded  upon  all  their  experience, 
vouche;*  for  their  being  fur  indeed  from  even  this  negative  kind  of 
perfection  in  tho  employment  of  their  rcosoning  powers. 

Intho  conduct  of  life — in  the  ordinary  business  of  mankind-;-wToiiz 
iuferonces.  incorrect  interpretations  of  experience,  unless  after  mucA 
culture  of  tho  thinking  faculty,  aro  alwolutely  inevitable :  and  with 
most  pt^ple  after  the  highest  degree  of  culturo  they  ever  attain  (uidesa 
where  the  events  of  thoir  daily  life  supply  an  immediate  corrective), 
BUch  erroneous  inferences  arc  as  frequent  if  not  more  frequent  than 
correct  inferences,  correct  interpretations  of  experience.  Even  in  tlie 
Rperulutions  to  which  the  highest  intellects  systematically  devote  theni' 
selves,  and  in  reference  to  which  the  rollective  mind  of  the  scientific 
world  is  always  at  hand  to  aid  the  efforts  and  control  tho  aberrations 
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jf  individuals,  it  is  only  from  the  more  perfect  scieuces,  fiom  ihose  of 
which  tiio  BubjecL  matter  is  the  leiut  coniplicated,  that  opinions  not 
resting  npon  a  correct  induction  have  at  length,  generally  speaking, 
been  expelled.  In  the  dcpartmonta  oi'  inquiry  relating  to  the  more 
complex  phenomena  of  the  universe^  and  especially  ihoso  of  which  the 
subject  ii  man,  whether  as  a  moral  and  intellectual,  a  socia],  or  even 
as  a  physical  being ;  the  diventiiy  of  opinions  still  prevalent  among 
instructed  persons,  and  the  equal  confidence  with  which  those  of  ihc 
most  contrary  ways  of  thinking  cling  to  their  reapoctive  tenets,  are  a 
■iroof  not  only  tliat  right  modes  of  philosophizing  are  not  yet  generally 
adopted  on  those  subjects,  but  that  wrong  ones  are ;  that  phiiosojihera 
have  not  only  in  general  missed  the  truth,  but  have  often  embraced 
error ;  that  even  the  most  cultivated  portion  of  our  species  have  not 
yet  teamed  to  abstain  from  drawing  conclusions  for  which  the  evidence 
13  insuilicient. 

The  only  complete  safeguard  agaiust  reasoning  ill,  is  the  habit  of 
reasoning  well;  familiarity  with  tlio  principles  ot  correct  rca'joning, 
and  practice  in  applying  thaso  principles.  It  is,  liowever,  not  unim* 
portant  to  consider  what  arc  the  most  common  modes  of  bad  reasoning ; 
by  what  appearances  the  mind  is  most  likely  to  ho  seduced  from  the 
obsen'ance  of  true  principles  of  induction  ;  what,  in  short,  are  the  moat 
commuu  and  most  dangerous  varieties  of  Apparent  Evidence,  whereby 
men  are  milled  into  opiuious  for  which  there  does  not  exist  evi 
dence  really  conclusive. 

A  catalogue  of  the  varieties  of  apparent  evidence  which  ai'o  not  real 
evidence,  is  on  enumeration  of  Paliaciai.  Without  such  an  enumera- 
tion, therefore,  the  present  work  would  be  wanting  in  an  essential 
point.  And  while  writers  who  included  in  their  theory  of  reasoning 
noUiing  more  than  ratiocination,  have,  in  consistency  with  this  limila* 
tion,  confined  their  remarks  to  the  fallacies  which  have  their  scat  in 
that  portion  of  the  process  of  investigation ;  wo,  who  profess  to  Treat 
of  the  whole  process,  must  add  to  our  directions  for  performing  it 
riglitly,  waruings  against  pei-forraiug  it  wrong  in  any  of  its  parts: 
wuether  Uie  ratiocinatlvo  or  tho  experimental  portion  of  it  be  in 
fault,  or  the  fault  lie  in  dispensing  with  ratiocination  and  induction 
altogether. 

§3.  In  cunsidering  tho  sources  of  unibundod  inference,  it  is  un- 
necessary to  reckon  the  errors  which  arise,  not  from  a  wrong  method, 
or  even  from  ignorance  of  rhe  righ^  one,  hut  from  a  casual  lapse, 
through  hurry  or  inattention,  in  tlie  appklication  of  tho  true  principles 
nf  induction.  Such  errors,  like  the  accidental  mistakes  iu  costing  up 
a  sum,  do  not  call  for  philosophical  analysis  or  classification ;  theo- 
retical con:iideration9  can  throw  no  light  upon  tho  means  of  avoiding 
ihera.  In  thu  present  lrcatii;o  our  attention  is  required,  not  to  mcro 
inoxpertnc4s  in  performing  the  operation  in  tho  right  way,  (the  only 
remedies  for  which  are  increoaeu  attention  and  more  sedulous  prac- 
tice,) but  to  the  modes  of  performing  it  in  a  way  fundamentally 
wrong;  tho  conditions  under  which  tlie  human  mind  jiersuades  itsoU 
that  it  has  sufficient  grounds  for  a  conclusion  which  it  has  not  arrived 
at  by  any  of  the  legitimate  methods  of  induction — which  it  has  not, 
even  carelessly  or  overhastily,  enileavorcd  to  test  by  those  legitimatn 
methoih. 
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^  3.  There  is  another  branch  of  what  may  be  called  the  Philosophy 
of  Krror,  which  miisi  be  mentioned  here,  (hough  only  to  h«  exirluded 
from  our  subject.  ITie  sources  of  erroneous  opinicn«  are  iwo-ibld. 
moral  and  inlclltciu:d.  Of  these,  the  moral  do  not  full  within  the  com- 
pass of  this  work.  Thoy  may  be  clnased  under  two  gput-ral  heads ; 
Indifference  to  ibe  atlaiumeut  of  Irulh,  and  Bias:  of  which  l«6t  the 
most  common  case  ie  rhat  in  which  we  arc  biased  by  our  w*i(shes;  but 
the  liiibitity  is  almost  as  grcut  to  the  undue  adoption  of  a  cuiicluttion 
which  ia  disagreeable  to  us  as  of  one  which  is  agreeable,  if  it  be  of  a 
nature  to  bi-ing  into  action  any  of  the  stronger  passions.  Persons  ol 
timid  churacter  are  the  more  predisposed  to  believe  any  etatemont,  tbe 
more  it  is  calculated  to  alumi  them.  Indeed,  it  is  a  psychologiral  law, 
deduciblo  from  the  most  general  laws  of  the  mental  constitution  ol 
man.  that  any  strong  passion  renders  us  credulous  u  to  the  cxiatonco 
of  objects  suitablr  to  excite  it. 

But  iho  moral  rau»eti:  of  our  opiniooB,  tliougb  real  and  most  powerftilt 
are  but  remote  causes  :  they  do  not  act  immediately,  but  by  means  ol 
the  intellectual  causes;  to  which  they  bear  the  same  relation  that  lh«^ 
circumstances  called,  in  the  theoiy  of  medicine,  prcdUpotin^  causu%1 
bear  to  exciting  causes.  Indifference  to  truth  cannot,  in  and  by  itself 
produce  erroneous  belief;  it  operates  by  preventing  the  mind  Iroin^ 
collecting  Uie  proper  evidences,  or  from  applying  to  them  thu  test  of  ■ 
legitimate  and  rigid  induction  ;  by  which  omission  it  is  exposed  anpn:i- 
lected  to  the  influence  of  any  spocies  of  apparent  evidence  which 
occurs  spontaneously,  or  which  is  elicited  by  that  smaller  <]Uontity  ol 
troable  which  the  mind  may  be  not  unwilling  to  take.  As  littlo  is 
Bias  a  direct  source  of  wrong  conclusions.  We  cannot  believe  a 
projJOHilion  only  by  wishing,  or  only  by  dreading,  to  believe  it.  The 
most  violent  inclination  to  Bud  a  set  of  propositions  true  will  not  enable 
the  weakest  of  mankind  to  believe  them  without  a  vestige  of  intel- 
lectual grounds,  without  any,  even  apparent,  evidence.  It  can  only 
act  indirectly,  by  placing  the  intellectual  grounds  of  belief  in  an  in- 
complete or  distorted  shape  before  his  eyeii.  It  makes  him  shnuk 
from  the  irksome  labor  of  a  rigorous  induction,  when  ho  has  a  mis- 
ginng  that  its  result  may  be  disagreeable ;  and  iu  such  examination  aa 
he  does  institute,  it  makes  him  exert  tliat  which  is  in  a  certain  measure 
voluntary,  liis  attentir>n,  unfairly,  giving  a  larger  share  of  it  to  the 
evidence  which  seems  favorahlc  to  the  desired  conclusion,  a  smaller 
to  tliat  which  seems  unfavorable.  And  the  like  when  the  bias  ariseaj 
not  from  desire  hut  fear.  Although  a  ptrson  afraid  of  ghosts  belicre 
tLat  he  has  seen  one  on  evidence  wonderlully  inadc<[uate,  he  doea  not.1 
believe  it  altogether  without  evidence ;  he  has  perceived  some  unusual^ 
appearance,  while  passing  tlirough  a  church-yard  :  he  saw  sometliing 
start  up  near  a  grave,  which  looked  while  in  the  moonshine.  Thus 
everj'  erroneous  inference,  tliimgh  originating  in  moral  causes,  involves 
the  intclioctual  operation  of  admitting  insufficient  evidence  as  sufficient; 
and  whoever  was  on  his  guard  against  all  kimlu  of  inconclumve  t>vidence 
which  can  be  mistaken  lor  conclusive,  would  be  in  no  danger  of  boinf; 
led  into  error  even  by  the  strongest  bias.  There  have  been  minds  so 
Mronglv  foilified  on  tho  intellectual  side,  tliat  they  c&t/ld  not  bhnd 
themselves  to  the  light  of  truth,  however  really  desiniua  of  doing  ito  ; 
they  could  not,  with  all  the  inclination  in  the  world,  pass  off*  upon 
ilieniselves  bad  arguments  for  good  ones.     If  the  sophistry  of  the  ij** 
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teUect  could  bo  rondert'd  impossible,  tbat  of  tLo  feelings,  having^  no 
instrument  to  work  with,  would  be  powerlesa.  A  comprehensive 
claasification  of  all  those  things  which,  not  being  evidence,  are  liable 
10  appear  such  (o  the  understanding,  iivill,  therefore,  include  all  cirors 
of  judgment  arising  from  moral  causes,  to  the  exclusion  only  of  errors 
of  practice  committed  against  better  knowledge. 

To  examine,  then,  the  various  kinds  of  apparent  e-s'idcncc  wl.ich  are 
not  evidence  at  all,  and  of  apparentlj  conclusive  eWdenco  which  do  not 
really  amount  to  conclusivoneas,  is  the  object  of  that  part  of  our  inquiry 
into  which  we  are  about  to  enter. 

The  subject  is  not  beyond  the  compass  of  classification  and  compre- 
hensive survey.  The  things,  indeed,  which  are  not  evidence  of  any 
fiven  conclufiion,  are  manifestly  endless,  and  this  negative  property, 
Bving  no  dependence  upon  any  positive  ones,  caiitiot  be  made  the 
groundwork  of  a  real  classification.  But  the  things  which,  not  being 
eridence,  are  susceptible  of  being  mistaken  for  it,  are  capable  of  a 
dassification  having  reference  lo  the  positive  property  which  they 
possess,  of  appeariutj  to  be  evidence.  We  may  arrange  thero,  at  our 
choice,  on  either  of  two  principles ;  according  to  the  cause  which  makes 
them  appear  evidence,  not  being  so ;  or  according  to  the  particular 
kind  of  evidence  which  they  simulate.  The  Classification  ox  Fallacies 
which  will  bo  attcmped  in  the  ensuing  chapter,  is  founded  upon  these 
considerations  jointly. 


CHAPTER  IL 


CLASSIFICATION  OF  FALLACIE& 


^  1.  In*  attempting  to  establish  oeitain  general  distinctions  which  shall 
mark  out  frov  one  another  the  various  kinds  of  Fallacious  £vidcnce, 
wo  propose  to  ourselves  an  altogether  difliTont  aim  from  that  of  sev- 
eral eminent  thinkers,  who  have  given,  under  the  name  of  Political  or 
other  Fallacies,  a  mere  enumeration  of  a  certain  number  of  erroneous 
opinions;  false  general  propositions  which  happen  to  be  often  mot  with; 
loci  commune.*  of  bad  art^iments  on  some  particular  subject.  Logic  is 
not  concerned  wilii  the  false  opinions  which  men  happen  to  entertain, 
but  with  tlie  manner  in  which  tbey  come  to  entertain  tliem.  The  cjuoa- 
rion  for  us  is  not,  what  facts  men  have  at  any  time  erroneously  supposed 
to  be  proof  of  cert  oin  other  facta,  but  what  property  in  the  facts  it  was 
wliicb  led  them  to  this  mistaken  suppoitition. 

When  a  fact  is  supnosoiU  although  incorrectly,  to  be  evidentiary  of^ 
or  a  mark  of,  some  other  fact,  thero  must  be  a  caiLse  of  the  error;  tlio 
iupposod  evidentiary  fact  must  be  connected  in  some  particular  manner 
trith  the  feet  of  which  it  is  deemed  evidentiary,  must  stand  in  some 
particular  relation  to  it,  without  which  relation  it  would  not  be  rcganled 
m  lliat  light.  The  relation  may  either  bo  one  resulting  from  the  simple 
contemplation  of  the  two  facts  aide  by  side  with  one  onother,  or  it  may 
depend  upon  some  process  of  our  own  mind,  by  which  a  previous  asso- 
ciation has  been  established  between  them.  Some  peculiarity  of  relfk- 
tion,  however,  there  must  be;  tijo  fact  which  can,  even  by  the  wildBst 


^ 


452 


rALI.ACrEB. 


aberration,  be  supposed  to  prove  another  fact,  must  stand  in  Bnnim 
special  position  with  regard  to  it;  and  if  wo  could  ascertain  and  dcfiiio 
that  special  position,  we  should  perceive  tho  origin  of  tlie  error. 

We  cauuot  i¥gard  one  fact  as  evidentiary  of  another  unless  wo 
believe  that  tho  two  are  always,  or  in  the  majority  of  caaes,  conjoined. 
If  we  believe  A  to  be  evidentiary  of  B,  ii  when  wo  see  A  we  arc 
inclined  to  infer  B  from  it,  die  reason  \a  because  we  believe  thai  where- 
cver  A  ifl,  B  aUo  cither  always  or  for  the  tnost  part  exists,  either  as  au 
antecedent,  a  consequent,  or  a  concomitant.  If  when  we  see  A  wc  are 
inclined  not  to  expect  B,  if  we  believe  A  to  be  evidentiary  of  the  absence 
of  B,  it  is  because  we  believe  that  whore  A  is,  B  citlicr  is  never,  or  at 
lea»t  seldom,  found.  Krroueous  conclusions,  in  short,  no  lo8s  tlian 
correct  conclusions,  have  an  invariable  relation  to  a  genei*al  formula, 
either  expressed  or  laciily  implied.  When  we  infer  some  fact  from 
some  otlicr  fact  which  does  not  really  prove  it,  we  either  have  admitted, 
or  if  wc  maintained  consistency,  ought  to  admit,  some  groundless  gou- 
eral  proposition  respecting  the  conjunction  of  the  two  phenomena. 

For  every  property,  therefore,  in  facts,  or  in  our  mode  of  considering 
facts,  which  leatfs  us  to  believe  that  they  are  habitually  conjoined  when 
they  are  not,  or  that  they  are  not  when  in  reality  they  are,  there  is  a 
corresponding  kind  of  Fallacy;  and  an  enumeration  of  Fallacies  would 
consist  in  a  specification  of  tnoso  properties  in  facts,  and  those  pecu- 
liarities in  om-  mode  of  considering  tliem,  which  give  rise  to  this  erro 
neons  opinion. 

§  2.  To  begin,  then ;  the  supposed  connexion,  or  repugnance,  benveeii 
tho  two  facts,  may  either  bo  a  conclusion  from  evidence  (that  is,  from 
some  other  proposition  or  propositions)  or  may  be  admitted  without 
any  such  ground ;  admitted,  as  the  phra.se  is,  on  its  own  evidence  :  em- 
braced as  self-evident,  as  an  axiomatic  truth.  This  gives  rise  to  tlie  first  | 
great  distinction,  that  between  Fallacies  of  Inference,  and  Fallacies  of 
Simple  Inspection.  In  the  latter  division  must  be  included  not  only 
all  cases  in  which  a  proposition  is  believed  and  held  for  ^rue,  literally 
without  any  extrinsic  evidence,  either  of  specific  experience  orgenerai 
reasoning ;  but  those  more  fre(]uent  cases  in  which  simple  inspection 
creatos  a  pre^umj/tion  in  favor  of  a  proposition ;  not  sufficient  for  belief, 
but  sufficient  to  cause  the  strict  principles  of  a  regular  induction  to  be 
dispensed  with,  and  creating  a  predisposition  to  believe  it  on  evidence 
which  would  be  seen  lo  be  insidlicient  if  no  such  presumption  existed. 
This  class,  comprehending  the  whole  of  what  may  be  termed  Natur^ 
Prejudices,  and  which  I  shall  call  indiscriminately  Fallacies  of  Simple 
Inspoctioii  or  Fallacies  a  priori^  shall  bo  placed  at  tho  head  of  our  list. 

Fallacies  of  Inference,  or  eiToncous  conclusions  from  supposed 
evidence,  must  be  subdivided  according  to  tho  nature  of  the  apparent 
evidence  from  which  the  conclusions  are  drawn ;  or  (what  is  the  same 
thing,)  according  to  tlie  particular  kind  of  sound  argument  which  the 
fallacy  in  question  simulates.  But  there  is  a  distinction  to  be  first 
drawn,  which  does  not  answer  to  any  of  the  divisions  of  sound  argu- 
ments, but  arises  out  of  the  nature  of  bad  ones.  We  may  know 
exactly  what  our  evidence  is,  and  yet  draw  a  false  conclusion  from  it; 
we  may  conceive  precL*ieIy  what  our  premisses  are,  what  alleged  mat- 
tere  of  fact,  or  general  principles,  are  tho  foundation  of  our  infcronce; 
and  yet,  because  the  premisses  are  false,  or  because  we  have  inferrct? 
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from  them  what  they  will  not  support,  cmr  conclusion  may  bo  erro- 
neous. But  a  case,  perhaps  oven  more  frequent,  is  that  in  which 
the  eiTor  uriaes  from  not  conceiving  our  premisses  with  due  clearness, 
tliat  is,  (a*  shown  in  iho  preceding  book,*)  with  due  6xity :  (orining 
one  conception  of  our  evidence  when  we  collect  or  receive  it,  and 
another  wlion  we  make  use  of  it ;  or  unadriticdly  and  in  general  tin* 
consciously  substituting,  as  we  proceed,  diflerent  premUses  in  tlie 
place  of  those  with  which  we  set  out,  or  a  different  conclusion  for  tliat 
which  we  undertook  to  prove.  This  j^ives  existence  to  a  cla.13  of  fal- 
lacies which  may  be  justly  termed  Fallacies  of  Cunlusion ;  compre- 
hending, among  uthei's,  a)]  those  which  liave  their  source  in  language, 
whether  arising  from  the  vagueness  or  ambiguity  of  our  terms,  or  from 
ra<siial  associations  with  ihcm. 

Wlien  the  fallacy  is  not  nnc  of  Confusion,  ihat  is,  when  the  propo- 
sition believed,  and  the  evidence  on  which  it  is  believed,  arc  steadily 
apprehended  and  unambiguously  expressed,  there  remain  to  be  mada 
two  cross  divisions,  giving  ri^c  to  four  classes.  The  Apparent  Evidence 
may  be  either  particular  facts,  or  foregone  generalisations ;  that  is^ 
tlie  process  may  simulate  either  simple  Induction,  or  Deduction :  and 
again,  the  evidence,  whether  consi:;ting  of  fiicts  or  general  propositions, 
may  be  false  in  itself  or,  being  (mo,  may  fail  lo  hear  out  the  conclu- 
sion attempted  to  be  fiiundcd  upon  it.  This  gives  us,  first,  Fallacies 
of  Induction  and  Fallacies  of  Deduction,  and  then  a  subdivision  of 
each  uf  these,  according  as  the  suppo:<cd  evidence  is  false,  or  true  but 
inconclusive. 

FaUacies  of  Induction,  where  the  factB  upon  which  iho  induction 
proceeds  arc  erroneous,  may  bo  termed  Fallacies  of  Obaervatirtn.  The 
term  is  not  strictly  accurate,  or  rather,  not  accurately  coextensive  with 
the  class  of  fallacies  which  I  propose  tu  designate  by  it.  Induction  is 
not  always  grounded  upon  facts  immediately  observed,  but  sometimes 
upon  facts  inferred :  and  when  these  last  are  erroneous,  the  error  is  not, 
in  the  literal  sense  of  the  terra,  an  instance  of  bad  observation,  but  of 
bad  inference.  It  will  be  convenient,  however,  lo  make  only  one  class 
of  all  the  inductions  of  which  the  error  lies  in  not  sufficiently  ascer- 
taining the  facta  on  which  the  theory  is  grounded;  whether  the  cause 
of  failure  bo  mal-obser\*ation,  or  simple  non-obser\ation,  and  whether 
tlie  mal-obscn'ation  be  direct,  or  by  means  of  intermediate  marks 
which  do  nnt  prove  what  they  are  supposed  to  prove.  And  in  the 
absence  of  any  comprehensive  term  to  denote  the  ascertaimuent,  by 
whatever  means,  of  the  facts  on  which  an  induction  is  grounded,  I  will 
venture  to  retain  for  this  class  of  fallacies,  under  the  expfanarion  already 
given,  the  title,  Fallacies  of  Observation. 

The  other  class  of  inductive  fallacie«.  in  which  the  facts  are  correct, 
but  the  conclusion  not  warranted  by  them,  are  properly  denominated 
Fallacies  of  Generalization:  and  these,  again,  full  into  variona  suhor 
dinate  classes,  or  natural  groups,  some  ol  which  will  be  onumurated 
in  their  proper  place. 

AVlicn  wc  now  turn  lo  Fnllacios  of  Deductimi,  namely,  those  mndes 
of  incorrect  argumentation  in  which  the  premisses,  or  some  of  them,  ara 
geneml  propositions,  and  the  aruuraenl  a  raiincuiadon ;  we  may  of 
course  sutMlindc  ihete  also  into  two  species,  similar  lo  the  two  prnced* 
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ing,  namely,  those  wliicb  proceed  on  false  premisses,  and  tluwe  oi 
which  the  preoiiases,  thuugu  true,  do  not  support  the  conclusion.  But 
of  these  species,  the  firet  must  neceasaiily  fiill  within  some  one  of  tb<» 
heads  already  eunmerated.  For  the  error  must  be  either  in  ihoae 
premissea  which  arc  general  pnipositions,  or  in  those  which  assert 
intlindual  facts.  In  the  former  coio  it  is  an  Inductive  Fallacy,  of  one 
or  the  other  class  ;  in  the  latter  it  is  a  Fallacy  of  Obsen'ation  :  unless, 
in  cither  case,  the  erroneous  premiss  has  been  assumed  on  simple 
inspection,  iu  which  case  the  fallacy  is  a  priori.  Or,  finally,  the  prem- 
isses, of  whichever  kind  ibey  are,  may  never  have  been  conceived  in 
go  distinct  a  manner  as  to  prodace  any  clear  consciousness  by  what 
means  they  were  arrived  at ;  as  in  the  case  of  what  is  caUcd  roaftoning 
in  a  circle :  and  then  the  faUat-y  is  of  Confusion. 

Thero  remains,  therefore,  as  the  only  class  of  fallacies  having  prop 
erly  their  seat  in  deduction,  those  in  which  the  premisses  of  the  ratic 
oinatioii  do  not  bear  out  its  conclusion  ;  the  various  cases,  in  she 
of  vicioiis  argumentation,  provided  against  by  the  rules  of  the  syllogiai 
We  shall  call  these.  Fallacies  of  Ratiocinalion. 

We  have  ibos  five  disiinguisbable  classes  of  &llacy,  which  may  be 
expressed  in  the  following  synoptic  table  : — 


(of  Simple  Inspectioa 


ValUdw  I 


of  Infenincej 


I  liistincily  con- 
ceived I 

,  from  eridrocc 
iiidisunctly 
conceived 


1.  Fftllicies  4  pnm. 
IndDClire  i  2.  FaltBciei  ofObMinrntiou 
FallacicH   (  3.  Fallacies  of  Genenlixatioa 

f?!SSlir  [  *■  ^■^'■'^'»  of  Baliocination. 
...      5.  FallacietorCoDramon. 


9  3.  We  must  not,  however,  expect  to  find  rhat  men's  actual  errors 
always,  or  even  commonly,  fall  ao  unmistaknbly  under  some  one  ol 
these  classes,  as  to  be  incapable  of  being  referred  lo  any  other.  Erro- 
neous arguments  do  not  admit  of  Kucb  a  sharply  cut  division  na  valid 
arguments  do.  An  argument  fully  stated,  with  all  its  steps  distinctly 
set  out,  in  language  not  Misceptiblo  of  misunderstanding,  must,  if  it  be 
enoneous,  l>e  so  in  some  one,  and  one  only,  of  tlieso  five  modes;  or 
indeed  of  the  first  four,  since  the  fifih,  on  such  a  supposition,  would 
vanish.  But  it  is  ncit  in  the  nature  of  bad  reasoning  to  express  itself 
thuH  unambiguously.  When  a  sophist,  whellter  he  is  imposing  upon 
himaelf  or  attempting  lo  impose  upon  others,  can  bo  coustmmcd  to 
throw  his  sophistry  into  ao  distinct  a  form,  it  needs,  in  a  largo  propor- 
tion of  casen,  no  further  exposure. 

In  all  arguments,  everywlioro  but  in  the  si^hools,  some  of  the  links 
arc  Buppresseil ;  a  fortiori  when  the  arguer  either  intends  xx>  deceive, 
or  is  a  lame  and  inexpert  thinker,  little  accustomed  to  bring  bis  rea- 
soning p;x>ce88e3  to  any  test :  and  it  is  in  those  steps  of  the  reasoning 
whicli  are  made  in  this  tacit  and  haU- conscious,  or  even  wholly  uncon- 
scious manner,  that  the  error  oftenest  lurks.  In  order  to  detect  the 
fallacy,  the  proposition  thus  silently  a.4sumcd  must  be  supplied  ;  but  the 
retusoncr,  most  likely,  has  never  really  nskcd  himself  what  he  was  as- 
suming :  his  confuler,  if  unable  lo  extort  it  from  him  by  the  Socratic 
mo<1c  of  intcrrogatiuu,  must  himseU'judgo  what  the  suppre-ised  premtsa 
ought  to  be  in  order  to  support  the  conclusion.  And  hence,  in  the 
worils  of  Archbishop  Whately,  *'  it  must  be  often  a  matter  of  doubt,  o» 
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raiher  tS  arhiirury  choice,  not  unly  to  which  geuus  each  kind  of  fuUacj 
should  be  referTBcl,  but  even  to  which  kind  tu  rufur  uny  one  indicidutd 
fallucy ;  for  riucc,  in  any  course  of  argumotit,  uno  prtimUs  is  udublly 
supprtiitsed^  it  frequently  happens  in  the  ca.se  of  a  fallacy,  that  the  hear- 
ers iLTti  loft  to  the  altemativo  of  :iiipplyin;G^  either  a  premiss  which  i^  not. 
true,  or  eUf,  one  which  doea  nut  prove  the  conclusion:  eg;  if  a  man 
expatiates  on  the  distretM  of  the  country,  and  llicnce  ar^os  Lliat  tlio 
governracnt  it»  tyrannical,  wu  must  suppose  him  to  assume  eiUier  (hat 
*  every  disiretised  counii-y  is  under  a  tyranny,'  which  it}  a  manifest 
fulsehoaj,  or,  merely  that  '  every  country  under  a  tyranny  is  distressed,* 
which,  however  true,  provoi*  nuthinc^,  the  middle  icrm  being  undia- 
trihuted."  The  furmer  wuuld  be  ranked,  in  our  distribution,  among 
fallacies  of  generalisation,  the  latter  among  those  of  ratiocination. 
"  Which  are  wo  to  suppose  the  speaker  meant  us  lo  understand  / 
Surely"  {if  he  uudersluml  hiinjwlfj  "just  whichever  each  of  his  hearers 
miirht  hupjKtn  to  prefer:  ^tiXfxQ  might  assent  lo  the  faJfie  premiss; 
others  allow  the  unsound  syllogism." 

Almost  all  fallacies,  therefore,  mis;ht  in  strictness  be  brought  under 
our  tilth  class.  Fallacies  of  Confusion.  A  fallacy  can  seldom  be  abso 
lutely  referred  to  any  of  the  oilier  claaaes;  we  can  only  say,  that  if  all 
the  links  were  filled  up  which  should  be  capable  of  bein?  supplied  iu 
a  valid  argument,  it  would  either  stand  thui$  (forming  a  fallacy  of  one 
class),  or  thus  (a  fallacy  of  another) ;  or  at  furthest  wo  may  say,  that 
the  conclusion  is  most  likely  to  have  originated  in  a  fallacy  of  such 
and  such  a  class.  Thus  in  Archbishop  Whatoly's  illustration,  the 
error  committed  may  be  traced  with  most  probability  to  a  fallacy  of 
generalization  ;  that  of  mistaking  an  uncertain  mark,  or  piece  of  cvi* 
denco  for  a  certain  one ;  concluding  from  an  eflbci  to  some  one  o^  its 
postfible  causes,  when  there  are  others  wluch  would  have  been  equally 
capable  of  producing  it. 

Vet,  though  the  Hvo  classes  run  into  each  other,  and  a  paittcular 
error  often  t*eera«  to  be  arbitrarily  ui^signed  to  one  of  them  rather  than 
to  any  of  the  rest,  there  is  considerable  use  in  so  distinguishing  ihem. 
We  shall  5nd  it  convenient  to  set  apart,  us  Fallacies  of  Confusion, 
cbosn  of  which  confusion  ij  the  most  obvious  characteristic;  in  which 
no  other  cause  can  be  assiirned  for  the  mistake  committed,  than  neg- 
lect or  inability  to  state  the  question  properly,  and  to  apprehend  the 
evidence  with  deiinitencss  and  precision.  In  the  remaining  four 
classes  I  shall  place  not  only  tiio  comparatively  few  cases  io  which  the 
evidence  is  clearly  seen  lo  bo  what  it  is,  and  yet  a  wrong  conclusion 
drawn  from  it,  but  also  those  in  whicb,  although  there  bo  confusion, 
the  confusion  is  not  the  sole  causo  of  the  error,  but  there  is  some 
shadow  of  a  ground  for  it  in  tho  nature  of  tbo  evidence  itselC  And  in 
distributing  these  caaea  of  partial  confusion  among  the  four  elates,  1 
shall,  when  there  con  be  any  hesitation  as  to  the  precise  scat  of  the 
fallacy,  suppose  it  to  be  in  that  part  of  the  process  in  which  from  the 
nature  of  the  case,  and  the  known  infirmities  of  tho  human  rnlnd,  an 
error  would  in  the  particular  circumstances  he  the  most  probable. 

After  those  obsen-ations  we  shall  proceed,  without  further  preun 
ble,  to  consider  the  fire  cIobsos  in  ibeir  order. 


FALLAClEfl. 


CHAPTER  ni. 

PAl.LACt£3  or  SIMPLE  INSPECTION;  OK  A  HitORl  FALLACIES. 

^  1 .  The  tribe  of  errars  of  wluc}i  wc  ore  to  treat  in  the  fixat  iust&xice^ 
Are  those  in  'wbich  nn  actual  iufercncc  takes  place  at  all ;  the  proposi- 
tiou  (it  cannot  in  nuch  cuscs  be  called  a  conclusion)  being  embraced, 
not  M  proved,  but  aa  rnquiriiig  no  proof;  as  a  eclf-cvident  truib;  or 
el&o  as  having  such  inlrin»ic  ven»iniilitude,  that  external  e^nUerice  not 
in  itself  arnouniing  to  proof,  is  eufiicieut  in  aid  of  the  antecedent  pre- 
suxnptiuu. 

An  uttempt  to  treat  this  subject  comprehensively  would  be  a  tranfi- 
greftsion  of  the  bounds  prescribed  to  this  work,  since  it  would  necessi 
late  the  intjuiry  which,  more  than  any  other,  is  tlic  grand  quci^tion  ol 
transcendental  metaphysics,  viz.,  What  are  the  propositions  which  may 
reafionably  be  received  without  proof  I  That  there  must  be  some  euch 
propositiona  all  arc  agreed,  since  ihci-o  cannot  be  an  infinito  series  of 
proof,  a  chaiu  suspended  from  nothing.  But  to  detcmiine  what  these 
propositions  are,  is  the  opua  magnum  of  the  higluT  mental  pbilosopbr. 
Two  principal  divisions  of  opinion  on  the  subject  have  divided  the 
schools  of  philosophy  from  ita  first  dawn.  The  one  recognizen  no 
ultimate  premisaos  but  the  facts  of  unr  subjective  coneciousnosri ;  our 
sensations,  emotions,  intellectual  slates  of  mind,  and  volitions.  These, 
and  whatever  by  the  strict  nde^  of  Induction  can  bo  derived  from  these, 
it  is  possible,  according  to  this  theory,  for  us  to  know ;  of  all  else  we 
iitust  remain  in  ignorance.  The  opposite  school  hold  that  there  are  other 
existences  suggesled  indeed  to  our  mindu  by  these  aubjective  phenom- 
ena, but  not  inferrible  from  them,  by  any  process  either  of  deduction 
or  of  induction ;  which,  however,  we  must  by  the  constitution  of  our 
mental  natiuo,  recwgnize  as  realities;  and  realities,  too,  of  a  higher 
order  than  the  phenomena  of  our  con8ciou8nc».<i,  lieing  the  efficient 
causes  and  necpssarj'  substrata  of  all  Pbenoraena,  Among  tliese  en- 
tities ihey  reckon  ^Substances,  whether  matter  or  spirit ;  from  the 
duet  under  our  feet  to  the  soul,  and  from  that  to  the  Deity.  All  these 
seeording  to  them  are  preternatural  or  supematural  beings,  lia^-ing  no 
likeness  in  experionco,  ahhwugh  cxpcrienco  is  entirely  a  manrfeslntion 
of  their  agency.  Their  exislonce,  logetlier  with  more  or  less  of  the 
laws  to  whicli  they  conform  in  their  operations,  are,  on  this  theory, 
apprehended  and  recognized  as  real  by  the  mind  itBolf,  intuitively: 
experience  (whether  in  the  form  of  sensation,  or  of  mental  feeling) 
having  no  other  pan  in  the  matter  ihau  as  affording  a  muhitude  of  facta, 
which  are  consistent  with  these  necessary  postulates  of  reason,  and 
which  are  explained  and  accounted  for  by  thern. 

As  it  is  foreign  to  the  purpose  of  the  present  treatise  to  determine 
itn  wbich  side  the  tniih  lies  as  between  these  theories,  we  are  pre- 
chidcd  fi*om  inquiring  into  the  existence,  or  defining  the  extent  and 
limits,  of  knowledge  «  priori,  and  from  charncterizing  the  kind  of  cor- 
rect ajjsumption  (if  any  such  there  be),  which  the  fallacy  of  iriroircct 
BBHumption,  now  under  consideration,  simulates.  Yet  since  it  is  allowed 
on  both  sides  that  such  assumptions  are  occasionally  made  impmperly, 
we  may  find  it  practicable,  wilhout  entering  into  the  ultimate  meta 
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physical  grounds  of  the  diBcuBsion,  to  state  some  spcciilauvo  proposi* 
eions,  and  snggcHt  some  practical  cautions  (not  absolutely  iucou»utent 
mth  eitbcr  viow  of  the  philoitophical  que&tiuu)  respecting  tliu  forms  in 
which  such  unwarranted  assumptions  are  most  likely  lo  be  made. 

§  2,  In  the  cases  in  whicli,  aecording^  to  the  philosophors  of  the  onto* 
logical  school,  the  mind  npprchcnds,  ny  intuition,  things,  and  the  laws 
of  things,  not  cognizable  by  our  sensitive  faculty;  those  intuiti/c,  oj 
supposed  intuitive,  perceptions  are  undistingnishablo  from  what  the 
opposite  Hchool  arc  accustomed  to  call  ideas  of  the  mind.  Wlien  they 
themselves  say  that  ihcy  perceive  the  things  by  an  immediate  act  of 
a  faculty  given  for  that  purpose  at  their  creation,  it  would  be  said  of 
them  by  their  opponents  that  they  find  an  idea  or  conception  in  their 
own  minds,  and  from  the  idea  or  conception  infer  the  existence  of 
a  corresponding  objective  i-eality.  Nor  would  this  bo  an  unfair  state- 
ment, but  a  mere  version  into  other  words  of  the  account  given  by 
themselves ;  and  one  to  which  the  more  clear-sighted  of  them  might, 
and  generally  do,  without  hesitation  subscribe.  Since,  tlierefore,  in  the 
cases  which  lay  the  strongest  claim  to  be  examples  of  knowledge  a 
priori,  the  mind  proceeds  from  the  idea  of  a  thing  to  the  reality  of  the 
thing  itself,  we  caunot  be  surprised  by  finding  that  illicit  assumptions 
&  priori^  consist  in  doing  tho  samo  thing  erroneoualy :  in  mistaking 
subjective  facts  for  objective,  laws  of  the  percipient  mind  for  la\v9  of 
the  perceived  object,  properties  of  tlie  ideas  or  conceptions  for  prop- 
crtias  of  the  tilings  conceived. 

Accordingly,  a  largo  proportionof  the  erroneous  thinking  which  exists 
in  the  world  proceeds  upon  a  tacit  assumption,  that  the  same  order 
must  obtain  among  the  objects  in  naturo  which  obtains  among  our 
ideas  of  tliera.  That  if  we  always  think  of  tivo  things  together,  tho 
two  things  miiflt  always  exist  together.  That  if  one  thing  makes  us 
think  of  another  as  preceding  or  following  it,  that  other  must  precede 
it  or  follow  it  ill  actual  fact.  And  conversely,  that  when  we  cannot 
conceive  two  tilings  together  tlicy  cannot  exist  together  and  that  their 
combination  may,  without  further  evidence,  be  rejected  fixim  tho  list 
of  posfiiblo  occurrences. 

Few  persons,  I  am  inclined  to  tliink,  have  reflected  upon  the  great 
extent  to  which  this  fallacy  has  prevailed,  and  prevails,  m  the  actual 
beliefs  and  actions  of  mankind.  For  a  first  illustration  of  it,  w©  may 
refer  lo  a  large  class  of  popular  susperstitions.  If  any  one  will 
examine  in  what  circumstance  most  of  those  things  agree,  which  in 
different  ages  and  by  diSercnt  portions  of  the  human  race  have  been 
considered  as  omens  or  prognostics  of  some  interesting  event,  whether 
calamitous  or  fortunate ;  he  will  find  them  very  generally  characterized 
by  this  peculiarity,  that  they  cause  tho  mind  to  think  of  that,  of  which 
they  are  therefore  supposed  to  forebode  the  actual  occurrence.  *'  Talk 
of  the  devil,  and  he  will  appear,"  has  passed  into  a  proverb.  Talk  of 
the  devil,  that  is,  raise  tho  idea,  and  the  reality  wU  follow.  In  times 
when  the  appearance  of  that  pensonage  in  a  visible  form  was  thought 
to  be  no  uncommon  occurrence,  it  has  iloubtless  oflen  happened  to  pcr- 
Bons  of  vivid  imagination  and  susceptible  ner^'os,  that  talking  of  the 
dovil  has  caused  thorn  to  fancy  thoy  saw  him ;  as,  even  in  our  incred- 
ulous days,  listening  to  ghost  stones  predisposes  us  to  see  ghosts : 
ftod  thus,  as  a  prop  to  the  d  priori  fallacy,  there  might  come  tn  be 
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added  an  auviliory  fallacy  of  mal-ubtion'auun,  with  ono  of  fabe  gerierv- 
Uzatiun  grounded  upon  it.  Fullacies  uf  dillerent  ordeni  often  herd  or 
cluHler  togethor  in  tbis  fkshiuu.  But  the  origin  of  the  superstition  is 
evidentJy  that  which  we  have  assigned,  lii  like  manner  it  has  been 
universally  considered  unlucky  to  speak  of  misfortune.  The  day  on 
wliich  any  calamity  happened  has  been  considered  an  unfortunate  day, 
and  there  has  been  a  feeling  everywhere,  and  in  some  nations  a 
rehgious  obligation,  agaiutst  transacting  any  important  business  on 
that  day.  For  on  such  a  day  our  thoughts  ore  likely  to  he  of  misfor- 
tune. For  a  similar  reason,  any  untoward  occurrence  in  commencing 
an  uuderlaking  has  been  considered  ominous  of  failure ;  and  oilen. 
dou4itles8,  ha»  really  contributed  (o  it,  by  ])utli(ig  the  persons  engaged^ 
in  the  enterprise  more  or  less  out  of  spirits:  hut  the  belief  has  equally 
prevailed  where  ihe  disagreeable  circumstance  was,  independently  of 
8upor.stitiun,  li>f:>  insignificant  to  depress  tlie  spirits  by  any  influence  of 
Us  own.  All  know  the  story  of  Caeaar's  accidentally  stumbling  in  iho 
act  of  landing  on  the  African  coojit ;  and  the  presence  of  mind  'witii 
which  he  converted  the  direful  presage  into  a  favorable  one  by  ex- 
claiming. "Africa,  I  embrace  thee !"  Such  omens,  it  is  true,  were  of- 
ten conceived  as  warnings  of  the  future,  given  by  a  friendly  or  a  hoalile 
deity  :  but  lliis  very  superstition  grew  out  of  a  preexisting  tendency ; 
the  god  was  supposed  to  send,  as  an  indication  of  what  was  to  comCr 
sumethiug  which  men  were  already  inclined  to  consider  in  that  light. 
So  in  the  case  of  lucky  or  unlucky  names.  Herodorus  tells  how  the 
Gi-eeks,  on  the  way  to  Mycale,  were  encouraged  in  their  enterprise  by 
the  arrival  of  a  deputation  from  Samos,  one  of  the  mcmben  of  which 
was  named  Hegesistratus,  the  leader  of  armies. 

Cases  may  be  pointed  out  in  which  something  which  could  have  no 
real  cflect  but  to  make  poi*son8  think  of  misfortune,  was  regarded  not 
merely  as  a  prognostic  but  as  something  approaching  to  an  actual 
cause  of  it.  The  ev^pi'inti  of  the  Greeks,  and  Javctc  linguit,  or  bona 
verba  quaso^  of  tlie  Romans,  evince  the  care  with  which  they  eadeav> 
ored  to  repress  the  utleraoco  of  any  word  expressive  or  suggestive 
of  ill  fortune  ;  not  from  notions  of  delicate  poUteness,  to  which  their 
general  mode  of  conduct  and  feeling  had  very  little  reference,  but  from 
bona  Jide  alui-ni  leal  the  event  so  suggested  to  tiie  imagination  aliould  in 
fact  occur.  Some  vestige  of  a  similar  suj>orstition  has  been  known  to 
exist  among  uneducated  persons  even  in  nur  own  day  :  It  is  thought  an 
unchrifitian  thing  to  talk  of,  or  suppose,  the  death  of  any  person  while 
he  is  alive.  It  is  known  how  careful  the  Uomans  were  to  avoid,  by  an 
indirect  mode  of  speech,  the  utterance  of  any  word  directly  expressive 
of  death  or  other  calamity  :  how  instead  ofmortutu  eat  they  sold  vixit; 
and  "be  the  event  fortunate  or  otherwi-ae"  instead  of  aacvrM.  Tlio 
name  Malcventum,  of  whicli  Sahnasius  so  sagaciously  detected  the 
ITiessaliun  origin  (MoAocif,  MoAocvrof),  they  changed  into  the  highly 
propitioiiH  denomination,  Benevontum ;  and  Epidomnus,  a  name  ao 
pleasant  in  its  a^^sociations  to  the  reader  of  Thucydidos,  they  ex- 
chonircd  for  Dyrrhnchium,  to  escape  the  perils  of  a  word  suggostive 
o(  damnum  or  detriment. 

"If  a  hare  cross  the  highway,"  says  Sir  Thomas  Broivne,*  "there 
are  f^vr  above  threescore  tliai  are  not  perplexed  thereat ;  which  not* 
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widuatiuidmg  is  but  an  augurial  terror,  accordiug  to  tliat  receiTed  eK- 
preadion,  I/utJupicatum  dat  iter  oblatus  leptu.  And  ihe  ground  of  tliA 
conceit  was  probably  no  greater  than  thiij,  that  a  t'eai-ful  animal  poHsiiig 
by  us  poitonded  unto  us  eometbing  to  be  feared ;  as  upua  the  Uke 
conttidcracion  ihe  meeting  of  a  fox  presaged  some  future  imposture." 
Such  superstitions  as  these  lost  must  be  the  result  of  study;  tliey  are 
too  recondite  for  natural  or  spontaneous  growth.  But  when  the  at- 
tempt was  once  made  to  construct  a  science  of  predictions,  any  asso- 
ciation, though  never  so  faint  or  remote,  by  wliich  an  object  could  bo 
ouunocted  in  however  far-fetched  a  manner  with  ideas  either  of  pros- 
perity or  of  danger  and  misfortune,  was  enough  to  determine  its  being 
cla:4sod  among  gfxnl  or  evil  omens. 

An  example  of  rather  a  difTei-eiit  kind  from  any  of  these,  but  falling 
under  the  same  principle,  is  the  famous  attempt,  on  which  so  much 
labor  and  ingenuity  were  expended  by  the  alchemists,  to  make  gold 
potable.  The  motive  to  this  was  a  conceit  that  potable  gold  could  be 
no  other  than  the  universal  medicine  :  and  why  gold  1  Because  it  waa 
so  precious.  It  must  huve  all  marvelous  properties  as  a  physical 
substance,  because  tlie  mind  waa  already  accustomed  to  marvel  at  it. 

From  a  similar  feeling,  "every  substance,"  says  Dr.  Paris,*  "  whoso 
origin  is  involved  in  mystory,  has  at  different  times  been  eagerly  ap- 
plied to  the  purposes  of  medicine.  Not  long  since,  one  of  thoeo 
showers  which  are  now  known  to  consist  of  the  excrements  of  insects, 
fcU  in  the  north  of  Italy;  the  inhabitants  regarded  it  as  manna,  or 
some  supernatural  panacea,  and  they  swallowed  it  with  such  avidity, 
that  it  was  only  by  extreme  address  that  a  small  quantity  was  obtained 
for  a  chemical  examination."  The  superstition,  in  this  instance,  though 
doubtlotts  partly  of  a  religious  character,  probably  in  part  also  arose 
from  the  prejudice  that  a  wonderful  thing  must  of  course  have  wonder- 
ful pro]>ertiea. 

§  3.  The  instances  of  d  priori  fallacy  which  wo  have  hitherto  cited, 
belong  to  the  class  of  vidgar  errors,  and  do  not  now,  nor  in  any  but  a 
rude  agn  ever  could,  impose  upon  minds  of  any  considerable  aitain- 
mcntfl.  But  thoso  to  which  we  are  about  to  proceed,  have  been,  and 
still  arc,  all  but  univcr.<(aUy  prevalent  even  among  philosophers.  The 
same  disposition  to  give  objectirity  to  a  law  of  the  mind — ^to  suppose 
that  what  is  true  of  our  ideas  of  things  must  be  true  of  the  things  them- 
selves— exhibits  itself  in  many  of  the  mast  accredited  modes  of  philo- 
sophical investigation,  both  on  physical  and  on  metaphysical  subjects. 
In  one  of  its  moat  undisguised  inanife^ttations,  it  embodies  itself  in  two 
maxims,  wliich  lay  claim  to  axiomatic  trulli :  Things  which  wo  cannot 
think  of  together,  cannot  coexist :  and,  Things  which  we  cannot  help 
thinking  of  together,  muMf  coexist.  I  am  not  sure  that  the  maxims 
were  ever  expressed  in  those  precise  words,  but  the  history  both  of 
philosophy  and  of  popular  opinions  abounds  with  exemplifications  of 
tjoth  Ibrins  of  the  doctrine. 

To  begin  wth  the  latter  of  them  :  Things  which  we  cannot  think  of 
except  togotlinr.  must  exist  together.  This  is  assumed  in  the  many 
reasonings  of  philosophers  which  conclude  that  A  must  accompany  B 
in  point  of  fact,  because  "  it  is  involved  in  tlio  idea."     Such  thinken 
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do  not  reflect  timt  the  idea,  being  a  result  of  abstraction,  ought  re 
conform  to  the  facts,  and  cannot  make  the  facta  conform  to  it-  The 
argument  is  at  iiio^t  adinissiltio  aa  an  appeal  to  autliority;  a  Burmue. 
tljat  what  is  now  part  of  the  idea  must,  before  it  became  eo,  have  boon 
foiuid  by  previous  inquirers  xn  the  fetla.  NeverUieless,  the  philcwo- 
pher  who  mora  than  all  others  ha«  made  profession  of  rejecting  author 
ily,  Descartes,  constructed  his  philosophical  system  on  this  vci-y  ba.8i«. 
His  fiivorilo  device  for  arriving  at  truih,  eveu  in  regard  to  outward 
things,  was  by  lookinjr  into  his  own  mind  for  it.  "  Credidi  me,'*  says 
hia  celebrated  maxim,  *'  pro  regula  general!  sumere  posse,  omnc  id 
quod  vnlde  dilucidd  et  distinct^  concipicham,  verura  esse:"  whatever 
can  be  very  clearly  conceived,  roust  certainly  exist;  that  is,  as  ho  af- 
terwards explains  it,  if  llie  idea  includes  existence.  And  upon  tliia 
ground  ho  infers  that  geometrical  figures  really  exist,  because  t]ie<y 
can  be  distinctly  conceived,  ^\^»enevc^  existence  is  "  involved  in  an 
idea,"  a  thing  conformable  to  the  idea  must  really  exist ;  wliith  is  ad 
much  as  to  say,  whatever  the  idea  contains  must  have  its  equivalent  in 
the  thing ;  and  what  we  are  not  able  to  leave  out  of  the  idea  cannot 
be  absent  from  tlie  reality.  This  assumptiun  pervades  the  philosophy 
not  only  of  Descartes,  but  of  all  the  thinkers  who  received  their  im- 
pulse mainly  from  him,  in  particular  the  two  most  remarkable  among 
them,  Leibnitz  and  Spinoza,  from  whom  the  modem  German  meta- 
physical philosophy  is  essentially  on  emanatinn.  The  esteemed  author 
of  one  of  the  Bridgewater  Treatises  (which  for  its  accumulation  of 
scientific  facts,  aad  even  for  some  of  its  generalizations,  is  woiihy  of 
all  praise)  haa  fallen,  as  it  seems  to  me,  mto  a  similar  fallacy  when, 
after  aiguing  in  rather  a  curious  ^vay  to  prove  that  raalter  may  exist 
without  any  of  ihc  knowii  propcriies  of  matter,  and  may  therefore  bo 
changeable,  he  concludes  that  it  cannot  he  eternal,  because  "  eternal 
(passive)  existence  necessarily  involves  incapability  of  change,"  I 
believe  it  would  be  diBicult  to  point  out  any  other  connexion  between 
the  facta  of  elemitj'  and  unchangeablcness,  tlian  a  strong  association 
between  the  two  idoafi. 

The  other  form  of  the  fullbcy ;  Tilings  which  we  cannot  think  ol 
together  cannot  exist  together — including  as  one  of  its  branchca,  that 
what  we  cannot  think  of  as  existing,  cannot  exist  at  nil— may  be  thu8 
briefly  expressed  :  Whatever  is  inconceivable  must  be  false. 

Against  this  prevalent  doctrine  I  have  sufficiently  argued  in  a  former 
Book,*  and  nothing  is  required,  in  this  place,  but  examples.  It  was 
long  held  that  Antipodes  wore  impoesible,  because  of  the  difficulty 
which  men  found  in  conceiving  persons  %vith  their  beads  in  the  same 
direction  as  our  feet.  And  it  was  one  of  the  received  arguments 
against  the  Copemican  system,  that  we  cannot  conceive  so  great  a 
void  space  as  that  eyBtem  supposes  to  exist  in  the  celestial  regions. 
When  men's  imaginations  had  always  been  used  to  conceive  the  stara 
OS  firmly  set  in  solid  spheres,  they  naturally  found  much  difficulty  in 
imagining  them  in  so  aifl'erent,  and,  as  it  doubtless  appeared  to  them, 
so  unsafe  a  situation.  But  men  liad  no  right  to  mistake  the  limitation 
(whether  natural,  or,  as  it  in  fact  proved,  only  artificial)  of  tlieir  own 
taculties,  for  an  inherent  limitation  of  the  possible  modes  of  existence 
iTi  ibo  universe. 

•  Supra,  pp.  15^161. 
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It  may  bu  said  in  ubjeclioii,  tlmt  iho  cmjr  in  ihosu  cases  was  m  the 
minor  prcmiwi,  not  tho  major;  on  error  of  fact,  not  of  principle;  that 
it  did  not  consist  in  supposing  that  what  iu  inconcoivilble  cannot  be 
true,  but  in  suppoeing  Antipodoa  to  be  inconceivable,  whon  present 
Gxponcnco  so  iully  proves  that  they  can  bo  conceived.  Gven  if  tliis 
objection  were  allowed,  and  the  propoeition  that  what  is  inconceivable 
cannot  be  true  were  Buffered  to  remain  unquestioned  as  a  speculative 

th,  it  would  bo  a  ti'Uth  upon  which  no  practical  consequence  could 
r  be  founded,  since,  upon  this  showing,  it  is  Impossible  to  aHImi  of 
&ny  proposition,  not  being  a  contradiction  in  terms,  that  tl  is  incouceiva- 
blo.  Antipodes  were  really,  not  fictitiously,  inconceivable ,  to  our 
ancestors:  thoy  are  indeed  conceivable  to  us;  and  as  the  limits  of  our 
power  of  conception  have  boon  so  largely  extended,  by  tho  extension 
of  our  experience  and  tho  more  varied  exercise  of  our  imajpnation,  so 
may  posterity  find  many  combinations  perfectly  conceivable  to  them 
which  are  inconceivable  to  us.  But,  as  beings  of  Umited  experience, 
we  must  always  and  uecessarily  have  limited  conceptive  powers ;  while 
it  does  not  by  any  means  follow  that  tho  same  limitation  obtains  in  the 
possibilities  of  nature,  nor  oven  in  her  actual  manifestations. 

Rather  more  than  a  century  and  a  half  ago  it  was  a  philosophical 
maxim,  disputed  by  no  one,  and  which  no  one  deemed  to  require  any 
proof,  that  "  a  thing  cannot  net  where  it  is  not."  With  this  weapon 
the  Cartesians  waged  a  formidable  war  against  the  theory  of  graWta- 
tion,  which,  according  to  them,  involving  so  obvious  an  absurdity, 
must  be  rejected  in  limine  ;  the  sun  could  not  possibly  act  upon  the 
eaith,  not  being  there.  It  was  not  surprising  that  tho  adherents  of  the 
old  systems  of  astronomy  should  urge  this  objection  against  the  new ; 
but  the  false  assumption  imposed  equally  upon  Newton  himself,  who 
in  order  to  turn  the  edge  of  the  objection,  imagined  a  subtle  ether 
whicli  filled  up  the  space  between  the  sun  and  the  earth,  and  by  its 
intormodiate  agency  was  the  proximate  cause  of  tho  phenomena  of 
gravitation.  "It  is  inconceivable,"  said  Newton,  in  one  of  his  letters 
to  Dr.  Bentlcy,*  "  that  inanimate  brute  matter  should,  without  the 
mediation  of  something  else,  which  is  not  material,  operate  upon  and 
,  affect  other  matter  wit/iottt  mutual  contact, . . .  That  g^vity  should  be 
innate,  inherent,  and  essential  to  matter,  bo  that  one  body  may  act  on 
another,  at  a  distance,  through  a  vacuum,  without  the  mediation  of 
anytliing  else,  by  and  through  which  their  action  and  force  may  be 
conveyed  from  one  tu  another,  is  to  me  so  great  an  abaurdity,  that  1 
believe  no  man,  who  iti  philosnjiliical  mattei's  has  a  competent  faculty 
tjf  thinking,  can  ever  fall  into  it."  This  passage  should  be  hung  up  in 
the  cabinet  of  every  man  of  science  who  is  ever  tempted  to  pronounce 
a  fact  impossible  becanite  it  appears  to  him  inconceivable.  In  our  own 
day  one  would  bo  more  inclined,  though  with  equal  injustice,  to  reverse 
the  concluding  obsorration,  and  consider  the  seeing  any  absurdity  at 
all  in  a  thing  so  simple  and  natural,  to  be  what  really  marks  the  ab- 
sence of  "a  competent  faculty  of  thinking."  No  one  now  feeU  any 
difficulty  in  conceiving  gravity  to  bo,  as  much  as  any  other  property 
is,  "  innate,  inherent,  and  essential  to  matter,"  nor  finds  the  compre- 
hension of  it  facilitated  in  tho  smallest  degree  by  tho  supposition  ot 
an  other ;  nor  tliinks  it  at  all  incredible  that  the  celestial  bodies  can 
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and  do  act  where  thoy,  in  actual  bodily  presence,  are  not.  To  tts  tt  2a 
not  tnDrc  wondci'ful  that  bodies  should  act  upon  one  another  "  n-iiboat 
mutual  contact,"  than  that  they  should  do  no  when  in  contact  :  we  axB 
familiar  with  both  those  facts,  and  wo  find  theni  equally  inexplicublo, 
but  equally  easy  to  beliove.  To  Newton  the  one,  oecaupo  his  inia^- 
oaliou  waa  fainiHor  with  it,  appeared  natural  and  a  matter  of  course, 
while  the  other,  for  tlic  contrary  reason,  seemed  too  absurd  to  bo  cred- 
ited. If  a  Newton  could  err  tlius  grossly  in  the  use  of  such  an  argn- 
meut,  who  else  can  trust  himseli'  ynih.  it  it 

It  is  st4'ange  that  any  one,  after  such  a  warning',  should  rely  implicitly 
upon  the  evidence,  d  priori,  of  such  propositions  as  these,  that  matter 
cannot  think  ;  that  space,  or  extension,  is  infinite  ;  that  nothing  can  be 
made  out  uf  uolhine  {ex  niAilo  nihil  Jit).  Whether  these  propositiona 
are  true  or  no  tliis  is  not  the  place  to  determine,  nor  even  whether  the 
questions  are  soluble  by  the  human  faculties.  But  such  doctrines  are 
no  more  seli'-evident  truths,  than  the  ancient  maxim  that  a  thing  cannot 
act  where  it  is  not,  which  probably  is  not  now  believed  by  any  educate<d 
person  in  Europe.  Matter  cannot  think;  why  1  because  we  cannot 
conceive  thought  to  be  annexed  to  any  arrangement  of  material  parti- 
cles. Space  is  infiuilUi  because  having  never  knon'n  any  part  of  it 
which  had  not  otlier  parts  beyond  it,  we  cannot  conceive  an  a):)8o1ute 
termination.  Kx  nihilo  nihil  Jit,  because  having  never  known  any 
physical  product  without  a  preexisting  physical  material,  we  cannot,  ot 
thuik  we  cannot,  imagine  a  creation  out  of  nothing.  But  tiicso  things 
may  in  themselves  be  as  conceivable  as  gravitation  without  an  inter- 
vening medium,  which  Ne\%ton  tbought  too  great  an  absurdity  for  any 
man  of  a  competent  faculty  of  phtlosophica(  thinking  to  admit :  and 
even  supposing  them  not  conceivable,  this,  for  aught  we  know,  may  be 
merely  one  o^  tlio  limitations  of  our  very  limited  minds,  and  not  in 
nature  at  alL 

Coleridge  has  attempted,  with  bia  usual  ingenuity,  to  establish  a  di«* 
tinction  which  would  save  the  credit  of  the  common  mode  of  tliinking 
on  this  subject,  declaring  that  the  unimaginable,  indeed,  may  ptjssibly 
be  true,  but  that  the  inconceivable  caimot :  and  he  would  probably  have 
«aid  that  the  three  supposed  impossibilities  last  spoken  or  ni-e  not  caaee 
of  mere  unimaginablcness,  but  of  actual  iiiconcei%'abIcn&8s ;  while  the 
action  of  the  sun  upon  the  cartli  without  an  intervening  medium,  ^vaa 
merely  unimaginable.  I  am  not  aware  that  Coleridge  has  anywhere 
attempted  to  de6no  the  distinction  between  the  two  ;  and  1  am  per- 
suaded that,  if  ho  had,  it  would  have  broken  down  under  hira.  Bui  if 
by  unimaginableness  ho  mount,  as  seems  likely,  mere  inabihiy  on  our 
part  to  represent  the  phenomenon,  like  a  picture  of  something  visible, 
to  the  internal  eye,  antipodes  were  not  unimaginable.  They  were 
capable  of  being  imaged  ;  capable  even  of  being  drawn,  or  modeled 
in  plaster.  They  were,  however,  inconceivable :  the  imagination  could 
pauit,  but  the  intellect  could  not  recognize  them  as  a  believable  thing. 
Things  may  he  inconceivable,  then,  wiinout  being  incredible  :  and 
Coleridge's  distinction,  whether  it  have  any  fouudulion  or  not,  will  in 
no  way  help  tlie  maxim  out. 

No  philosopher  has  more  directly  identified  himself  with  the  fallacy 
now  under  consideration,  or  ha»  embodied  it  in  more  distinct  tcmu, 
than  Leibnitz.  In  liis  vit^w,  uidess  a  thing  was  not  merely  ^Conceivable, 
but  evon  explainable,  it  could  not  exist  in  nature.     All  natural  phe- 
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Buincna,  accoriling  lo  liiin,  mtiitt  be  susccpliblu  of  Iwiniu;  accounted  for 
a  priori.  The  orJy  tacts  of  which  no  explanation  could  bo  given  but 
the  will  of  God,  were  miracles  property  so  called.  "  Je  reconnaia," 
Bays  he,*  "  qu'il  n'eet  pas  pcrmis  do  nicr  cc  qu'on  n'cDtcnd  pas  ;  mais 
j'ajoule  qu'on  a  droit  do  nicr  (au  moins  dans  I'ordro  Doturol)  ce  qui 
absolument  u'est  point  intelligible  ni  explicable.  Jo  soutiens  aussi .... 
qu'eitfin  la  conception  dea  creatures  n'e«l  pas  la  tnesure  du  pouvoirde 
Dieu,  tnais  quo  leur  conceptivii^,  ou  force  de  conccvoir,  est  la  mcaure 
du  pouvoir  de  le  nature,  tout  CO  qui  est  conformo  k  I'ordro  natnrol 
pouvont  etro  con^u  ou  cntendu  par  quelquc  creature." 

Not  content  with  assuraing  that  nothing  can  bo  true  which  wc  ore 
uuablo  to  conceive,  philosophers  have  frequently  given  a  atiU  further 
GXtctuion  to  the  doctrine,  and  contended  tliat,  oven  of  things  nut  aitu 
gethor  iuconccivablo,  lliat  which  wo  can  concoivo  with  the  groatoal 
ease  is  likeliest  to  be  true.  It  waa  long  an  admitted  axiom,  and  is  not 
yet  entirely  discredited,  that  "  nature  always  acta  by  the  simplest 
means,"  *.  c.  by  those  which  are  most  easily  conceivable.  A  large  pro- 
portion of  all  the  errors  ever  committed  in  the  investigation  of  (he 
ta\vs  of  nature,  have  arisen  &om  the  assumptirju  that  the  most  famihar 
explanation  or  h3rpolhe8i8  must  be  the  truest.  Ono  of  the  inu»t  in- 
fltructivo  facts  in  scientific  history  is  llie  pertinacity  witli  which  the 
human  mind  clung  to  il»c  belief  that  the  heavenly  bodies  must  move 
in  circles,  or  bo  carried  round  by  the  revolution  of  aphcrca ;  merely 
because  those  were  in  themselves  the  simplest  suppositions  :  althoufxh, 
to  make  them  accord  with  the  facts  which  were  over  contradicting^ 
them  more  and  more,  it  became  necessary  lo  add  sphere  to  sphere  and 
circle  to  circle,  until  the  original  simplicity  was  converted  into  almost 
inoxtricable  complication. 

§  4.  Wo  pass  to  another  d  priori  fallacy  or  natural  prejudice,  allied 
to  the  former,  and  originating  as  that  does,  in  tlie  tendency  to  pre- 
sume an  exact  correspondence  between  the  laws  of  the  mind  and  those 
of  thinj>;s  external  to  it.  The  fallacy  may  be  enunciated  in  tliis  general 
form — Whatever  can  be  thought  of  apart  exists  apart:  and  its  roost 
remnrkulile  manifestation  consi&ts  in  the  personification  of  abstracdona. 
Mankind  in  all  ages  liavo  had  a  strong  propensity  to  conclude  that 
wherever  tliere  is  a  name,  thtjre  must  be  a  distinguishable  separate 
entity  corrc«|Mjnding  to  the  name ;  and  cvcr^'  complex  idea  which  the 
mind  has  formed  for  itself  by  operating  upon  its  cnnccptlona  of  indi- 
^Hdual  tilings,  waa  considered  to  have  an  outward  objective  reality 
answering  to  it.  Fate,  Chance,  Nature,  Time,  Space,  were  real 
beings,  nay.  even  gods.  If  the  analysis  of  qualities  in  the  earlier  part 
of  this  work  bo  correct,  names  of  qualities  and  names  of  substances 
stand  for  the  very  same  sets  of  facta  or  phenomena ;  whiUne$»  and  a 
white  t7iinjr  are  only  different  phrases,  required  by  convenience  for 
speaking,  under  dilfcrent  cii'cumatanccs,  of  the  same  external  fact. 
Not  such,  however,  waa  the  notion  which  this  verbal  distinction  sug- 
gcatod  of  old,  cither  to  the  vulgar  or  to  phih^nphers.  ^\^itenea8  was 
an  entity,  inhering  or  sticking  in  the  white  substance :  and  so  of  all 
other  quaJitiofl.  So  far  waa  thia  carried,  that  even  concrete  general 
tcrma  were  supposed  to  be,  not  names  of  indefinite  numbers  of  indi- 
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vidua!  substaiicci,  but  names  ot' a  peculiar  kiud  of  cnlitied  lctnic*d 
Universal  Substances.  Because  we  can  think  aad  speak  ul'  man  in 
gtiiieral,  that  is,  of  all  men  in  so  iar  as  puttsessing  tlie  cimiiuoii  attri- 
butes of  the  BpecioB,  without  fastening  our  thoughts  permaiieiiily  on 
Aomo  one  individual  man  ;  thorcfuro  iiiaii  in  general  waa  8iipj>o&4:t(l  fo 
be,  nnt  an  aggregate  of  individual  men,  but  an  abstract  or  universal . 
■Don,  distinct  from  thcBO. 

It  may  be  imagined  what  havoc  raetaphyBicians  trained  in  iboab^ 
nabita  made  with  philosophy,  when  they  came  to  the  lai^est  generali* 
zations  of  all.    Stu/stantica  Secvnda  of  any  kind  were  bad  enoiiiih,  but 
•uch  SubstuutiaQ  Secundce  aa  to  6v,  for  example,  and  to  Sv,  standing  for 
peculiar  entities  supposed  to  be  inherent  in, all  things  which  exigt^  or 
which  are  said  to  be  one,  were  enough  to  put  an  end  to  all  intelligible 
discussion ;    especially  since,  w\\h  a  just  perception  lliat  the  truths 
whicli  philosophy  pursues  arc  general  truths,  it  was  soon  laid  duwn 
that  those  genci-al  substances  were  the  only  objects  of  science,  beingj 
immutublc,  while  individual   substancca  cognizable   by  the   senscaj 
being  in  a  perpetual  Hux,  could  not  be  the  subject  of  real  knowIedge^T 
This  niisapprtAieusiou  of  the  import  of  general  language  coustitutefti 
Mysticism,  a  word  so  much  oftener  written  and  spoken  than  under- 
stood.    M'liclher  in  the  Vcdas,  in  ibe  Plotonists,  or  in  the  Hegelians, 
mysticism  is  neither  more  nor  less  than  ascribing  ubjcctiveexietencetfl 
llic  subjoctivo  croations  of  the  mind's  own  faculties,  to  mere  ideas 
tlio  intellect ;  and  believing  that  by  v^-atching  and  contemplating  the 
ideas  of  its  own  making,  it  can  read  in  them  what  takes  place  in 
world  without. 

§  5.  Proceeding  with  the  enumeration  of  d  priori  fallacies,  and 
endoBvoring  to  arrange  them  with  as  much  reference  as  pussilde  to 
their  natural  aHinities,  we  come  to  anotlier,  which  is  also  nearly  alliod 
to  the  fallacy  preceding  the  last,  standing  in  the  same  relation  to  one 
variety  of  it  as  tlie  fallacy  last  mentioned  does  to  tlie  other.  This,  loo, 
represents  nature  os  bound  to  conform  heraelf  to  tlie  incapacities  ofa 
our  intellect;  but  instead  of  only  asserting  tlint  nature  cannot  do 
thing  because  wo  cmmot  conceive  it  done,  goes  tlic  still  greater Icn^^ 
of  averring  tliat  nature  dues  a  j^ailicular  thing,  on  the  sole  grour 
that  wc  can  see  no  reason  why  she  should  not.  Absurd  os  this  seems 
when  so  plainly  stated,  it  is  a  received  principle  among  philoanphew 
for  demonstrating  a  priori  the  laws  of  physical  phenomena.  A  phe- 
nomenon must  follow  a  certain  taw,  because  we  see  no  reason  why  it 
should  deviate  from  that  law  in  one  way  rotlicr  than  in  another.  Tliifi 
is  colled  the  principle  of  the  SufBcieiit  Kenson;  and  by  means  of  it 
philosophers  often  flatter  themselves  that  they  are  able  to  establish, 
wiiUout  any  appeal  to  experience,  tho  must  genend  truths  of  experi 
mental  physics. 

Take,  for  example,  two  of  th«  most  elementary  of  all  laws,  iho  law 
of  inertia  and  the  first  law  of  motion.  A  body  at  rest  cannot,  it  id 
atEnncd,  begin  to  move  unless  acted  ujjon  by  some  cxteniul  force ; 
because,  if  it  did,  it  must  either  move  uj)  or  down,  for^vard  or  back- 
ward, and  so  fort)i;  but  if  no  outward  force  acts  upon  it,  there  ran  lie 
10  reason  for  its  moving  up  rather  tlian  down,  or  down  rather  ihflFi 
ip.  Sec,  ergo  it  will  not  move  at  all.     Q.  E.  H. 

This  reasoning  I  couccive  to  be  entirely  fallacious,  as  indeed  Di. 
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Blown,  iu  bifl  treatise  on  Causo  aud  Effect,  Itas  shown  with  groat 
acuteocsa  ami  justness  of  thoughL  Wo  have  bufore  remarked,  that 
almost  every  lallacy  may  bo  referred  to  dinbrcnL  genera  by  dinercnl 
oiode^  of  &Uing  up  the  suppressed  steps,  and  this  particular  one  may, 
at  our  option,  be  brought  under  -pttitio  principii.  It  HuppoHcn  tliat 
nolhing^  can  be  a  "suificient  reason"  for  a  body's  moving  in  one  par- 
ticular direction,  except  suiae  external  force.  Uut  this  is  the  very 
tiling  to  lie  proved.  Why  not  some  internal  force  \  Wliy  not  the  law 
of  llio  thing's  own,  nature  it  Since  these  philuHupheri)  tliiidi.  il  neces- 
sary to  prove  the  law  uf  inertia,  they  of  cnur^e  do  not  suppose  U  to  be 
seLT-ovidont ;  they  must,  iliurefore,  be  of  opinion  that,  previously  to  all 
proof,  the  suppoaition  of  a  body's  moving  by  internal  impulse  is  an 
admissible  hypothesis :  but  if  so,  why  is  not  the  hypothesis  also  admis- 
sible, that  the  internal  impuke  acts  naturally  in  some  one  particular 
direction,  not  in  another  \  If  spontaneous  motion  might  have  been 
the  law  of  matter,  why  not  spuutancous  motion  towards  the  sun, 
towards  the  earth,  or  towai-ds  the  zcnitJi  I  Why  not,  as  tlie  ancients 
SUppofied,  towards  a  pai-ticular  place  in  the  universe,  appropriated  to 
each  particular  kind  of  substance  I  Surely  it  is  not  nllowame  to  say 
that  spontaneity  of  motion  is  credible  in  itself,  but  not  credible  if  sup- 
posed  to  take  place  in  any  determinate  direction. 

Indeed,  if  any  one  chose  to  assert  that  all  bodies  when  uncontrolled 
sot  out  in  a  direct  line  towards  the  north  pole,  ho  might  equally  prove 
his  point  by  tlio  principle  of  the  Sufficient  I^^ason.  By  ivluit  right  is 
it  aasuraed  that  a  state  of  rest  is  the  particulai*  state  which  cannot  be 
deviated  from  without  epecial  cause  I  AVliy  not  a  state  of  motion,  and 
of  some  particular  sort  of  motion  I  Why  may  wo  not  say  that  the 
natural  st:ae  of  a  horse  lefl  to  himself  is  to  amble,  because  otherwise 
he  must  oitlicr  trot,  gallop,  or  stand  still,  and*  because  wo  know  no 
reason  why  he  should  do  one  of  tiiese  rather  than  another  1  If  this  is 
lo  bo  called  an  uidair  use  uf  the  "  sufficient  reason,"  and  the  other  a 
fair  uiie,  there  must  be  a  tacit  assumption  that  a  state  nf  rest  is  more 
natural  to  a  horse  than  a  state  of  ambling.  If  this  means  that  it  is  the 
elate  which  the  animal  will  assume  when  loft  to  hiiuselt',  tliat  i^  the 
vei'y  point  to  bo  proved  ;  and  if  it  does  not  mean  this,  it  con  only  mean 
that  a  stale  of  rest  is  the  simplest  state,  and  therefore  the  most  likely 
to  prevail  in  nature,  which  is  one  of  the  fallacies  or  naluri^l  prejudices 
we  have  already  examined. 

So  aq^n  of  the  First  Law  of  Motion;  that  a  body  onco  moving 
will,  if  'ofl:  to  itself,  continue  to  move  uniiomily  in  n  straight  line.  An 
attempt  is  made  to  prove  this  law  by  saying,  tliat  if  not,  the  body  must 
deviate  either  to  the  right  or  to  the  le^,  and  that  there  is  no  reaBon 
why  it  should  do  one  more  than  llie  other.  But  who  could  know,  an- 
tecedently to  experience,  whether  there  was  a  reaaou  or  not  ?  Might 
it  not  be  thu  nature  of  bodies,  or  of  some  particular  bodies,  to  deviate 
towards  the  right  1  or  if  the  sujipoeitiou  is  preferred,  towards  the  east, 
or  south  \  It  was  long  thought  ilial  bodiai,  terrestrial  ones  at  least, 
had  a  natural  tendency  to  deflect  downwards;  and  there  is  no  shadow 
of  anything  objectionable  in  the  supposition,  except  that  it  is  nut  true 
The  pretended  proof  of  tho  law  of  motion  is  even  more  manifestly  un- 
tenable tlian  that  of  llic  law  uf  inertia,  fur  it  is  6agrant]y  inconsistent; 
it  assumfs  that  tlic  continuance'  uf  motion  in  the  direction  first  taken  is 
more  natural  than  de\nation  either  to  the  right  or  to  the  left,  but  ilcnies 
3N 
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tliQt  one  of  tlicso  can  possibly  l>e  more  nalural  tJian  ibe  nther.  Att 
t^^ese  fancies  of  the  [nwHibility  of  knowing  what  is  natural  i>r  iioi  nntiiral 
by  any  f»tber  rooans  ihnn  nxnericnco,  arc,  in  truth,  entirely  futile.  The 
real  and  only  proof  of  the  laws  of  motion,  or  <if  any  other  law  of  the 
imivorHe,  is  pxpcticncc;  it  is  simply  that  no  other  suppositiuns  explain 
nr  are  coiiHiBtent  with  the  facts  of  universal  nature. 

Geometers  have,  in  all  ages,  been  open  to  the  imputation  uf  en 
deavoring  to  prove  the  most  general  facia  of  the  outward  world  by 
sophistical  reasoning:,  in  order  to  avoid  appeals  to  the  senses.  Arcbi- 
niedes,  says  Profeeaor  Playfair,*  estublisncd  some  of  the  clenieiilary 
pmposilioiis  of  alaticB  by  a  process  in  which  he  "borrows  no  priiicipl« 
from  oxjieiimenr,  but  estnblisbea  his  conclusion  entirely  by  reaai>mwg. 
d  priori.  He  assumes,  indeed,  that  equal  bodies,  at  the  endft  of 'IImI] 
equal  aiTns  of  a  lever,  will  balance  one  another;  and  also  that  a  cylin- 
der or  partLllelopiped  of  homogeneous  matter,  will  be  balanced  about 
its  centre  of  magniludo.  These,  however,  are  not  inferences  frov 
experience ;  they  are,  properly  8|>eakiug,  coiurluftions  deduced  froii 
the  principle  of  the  Sufficient  KeB.s«in."  And  to  this  day  tliero  are 
few  geometers  who  would  not  think  it  far  more  scienrific  to  t^tablidfa 
these  or  any  other  premisses  itj  this  way,  than  to  reat  tlieir  evidonc 
upon  that  familiar  experience  wblcb  in  the  case  in  question  might  hav 
been  so  safely  appealed  to. 

§  6.  Another  natural  prejudice,  of  most  extensive  prevalence,  qikI 
which  lay  at  the  root  of  the  errors  fallen  into  by  the  ancient  philoai>> 
phcrs  in  their  physical  inqnirica,  was  this:  That  the  diflerences  in 
nature  mtLst  corresjiond  to  our  received  distinctions;  that  oClecta  wYiic)' 
wo  are  nccustoroed,  in  popular  language,  to  rail  by  diflerent  nnnieH, 
and  arrange  in  dincrcni  classes,  must  be  of  different  ikotiircs.  and  haT«> 
different  causes.  This  prejudice,  so  evidently  of  the  same  origin  witb 
those  already  treated  of,  marks  more  especially  the  earliest  stage  of  i 
science,  wlien  it  has  not  yet  broken  loose  from  tl»o  trammels  of  evory-f 
day  jdiraseology.  The  extraordinary  prevalence  of  the  fallacy  amonjEr 
the  (ireek  philosophers  may  be  accounted  fur  by  their  generally  know- 
ing no  oiIkt  language  than  their  own;  from  which  it  was  a  consequence 
that  ihcir  ideas  followed  the  accidental  or  arbitrary  combinations  of 
that  languaj^e,  more  completely  than  can  happen  among  the  modome 
to  any  but  iUiterate  persons.  They  had  great  difficulty  in  distingiiisb- 
ing  between  things  wiiich  their  language  confounded,  or  in  putting 
meiitully  together  ihiugs  which  it  distinguished ;  and  could  hardly  com- 
bine the  objects  in  nature  into  any  classes  but  those  which  were  made 
for  them  by  the  popular  jthraaes  of  their  own  country;  or  at  least 
could  not  lielp  fancying  tlioso  classes  to  bo  natumi,  ond  all  others 
nrbitrai-j*  and  artificial.  Accordingly,  as  is  remarked  by  Mr.  VV'hewell, 
scientific  investigation  nmong  the  Gi*eek  philosophers  and  their  fol- 
lowers in  the  middle  ages,  was  little  mure  than  a  mere  sifting  and 
analyzing  of  the  notions  attached  to  common  language.  They  thought 
that  by  detenniiiing  ilic  meaning  of  words,  they  could  become  ac- 
quainted with  facts.  *'Thoy  took  for  granted,"  says  Mr.  WljewelJ,^ 
"that  philosophy  must  result  from  die  relations  of  those  notions  which 
aro  involved  in  the  common  use  of  language,  and  ihey  proceeded  K 
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wriL  It  by  stuilylng  sucli  notions."  In  his  next  chapter  Mr.  WhoweU 
has  BO  well  illtiscraleJ  find  exempli  lied.  thU  error,  that  we  shall  Cuke 
tlio  l.berty  of  quoting  him  at  some  length. 

**Tho  propensity,"  saya  he,  **to  Book,  for  principles  in  the  common 
usages  ot  language,  may  bo  discerned  at  a  vory  early  period.  Thus 
WB  have  au  example  of  it  in  a  raying  wliicU  is  reported  of  Thalofi,  the 
founder  of  Greek  philosophy.  When  he  was  asked,  *  What  is  tlie 
greafejct  lliingl'  he  replied  'Place;  for  all  other  things  are  in  the 
world,  but  the  world  is  m  iL*  In  Aristotle  we  have  the  consummation 
of  thiti  mode  of  epeculation.  The  usual  point  frum  which  he  star*s  in 
his  inquiries  i»,  that  u>t  »ay  thus  or  thu.^  in  common  language.  Thus, 
when  ho  ha^  to  discuss  the  question  whether  ihcro  be,  in  any  part  of 
the  univetdie,  a  void,  or  space  in  which  thcro  is  nothing,  he  inquirers  HnX 
in  how  many  senses  wo  say  that  one  thing  is  in  another.  Ho  etmmei^ 
ates  many  of  these ;  we  say  the  part  is  in  the  whole,  as  the  linger  is  in 
the  hand ;  again  we  say,  the  species  is  in  the  genus,  aj  man  is  included 
in  animal;  again,  the  government  of  Greece  is  in  the  kiug;  and  various 
other  senses  are  described  and  oxemplitied,  but  of  all  these  the  most 
proper  is  when  wo  say  a  thing  is  in  a  vessel,  and  generally  in  jilace. 
He  next  examines  what  place  is,  and  comes  to  this  conclusion,  that  *  if 
about  a  body  ttiero  be  another  body  including  it.  it  is  in  place,  and  if 
not,  noL*  A  body  moves  when  it  changes  its  place;  but  he  adds,  that 
if  water  bo  in  a  vessel,  the  vessel  being  at  rest,  the  parts  of*ihc  watct 
may  still  move,  fur  they  are  included  by  each  other;  so  that  while  iho 
whole  does  not  change  itti  place,  tlie  parts  may  change  their  place  in  a 
circular  nrtler.  Proceeding  tJion  to  tho  question  of  a  void,  he  a.^  usual 
examines  tlio  different  senses  in  which  tho  term  is  used,  and  adopts,  as 
the  most  proper,  place  wittuntl  matter ;  \%'ith  no  useful  result." 

**  Again,  in  a  question  concerning  mechanical  action,  ho  says,  '  Wbnn 
a  man  movod  a  stone  by  pusliirig  it  with  a  stick,  tee  say  both  that  the 
man  moves  the  sione,  aud  that  the  stick  moves  the  atono,  but  the  latter 
more  properly.' 

"  Again,  we  find  the  Greek  philosophers  applying  themselves  to  ox- 
tract  their  dogmas  from  the  most  general  and  abstract  notions  which 
they  could  detect ;  for  example,  from  tho  conception  of  tho  Uni^'crse 
as  One  or  as  Many  things.  They  tried  to  determine  how  far  we  may, 
or  must,  combine  with  these  conceptions  that  of  a  whole,  of  parts,  of 
number,  of  limits,  of  place,  of  beginning  or  end,  of  full  or  void,  of  rest 
or  motion,  of  cause  and  clfeci,  and  the  like.  The  analysis  of  such  con- 
ceptions with  such  a  view,  occupies,  for  instance,  almost  ilie  whole  of 
Aristotle's  Treatise  on  tho  Heavens.'* 

The  following  paragraph  morita  particular  attention:  —  "Another 
ratKlc  of  reasoning,  very  widely  applied  in  these  attempts,  was  the  lioc- 
trine  of  contrarieties,  in  which  it  was  assumed,  that  adjectives  or  sub- 
stantives which  are  in  common  language,  or  in  some  al>strBct  mode  of' 
conception,  opposed  to  each  other,  must  point  at  aomn  fiindamontal 
antithesis  in  naiui-e,  which  il  is  important  to  study.  Thus  Aristotle 
says,  that  tho  Pythagoreans^  from  tho  contrasts  which  number  sug- 
gests, collected  ten  principles — Limited  and  Unlimited,  Odd  and  Even, 
One  and  Many,  Right  and  Left,  Male  and  Female,  Rest  and  Moliun, 
Straight  and  Curved,  Light  and  Darkness,  Good  and  Kvil,  Square  and 

Oblong Aristotle  himself  deduced  the  doctrine  of  four  elements  and 

>tber  dogmas  by  oppositions  of  tiie  same  kind." 
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Of  lue  manner  in  which,  from  premissee  obtained  in  this  way,  the 
aiicicntA  attempted  to  deduce  laws  of  nature,  one  example  is  given  bj 
Mr.  WhewcU  a  few  pages  further  ou.  "Aristotle  docidvx  that  there  if 
no  void,  oD  such  urgumenttt  as  tLi&.  Iii  b.  void  there  could  bo  nu  dii- 
forencc  of  up  and  down ;  for  aa  in  nothing  llicre  are  no  iliflerencMv  90 
there  ore  none  Ju  a  privation  or  negation ;  but  a  void  is  merely  a  prira- 
tion  or  negation  of  matter ;  therefore,  in  a  void^  bodiefi  could  uol  move 
up  and  down,  which  it  is  in  their  naluro  to  do.  U  is  easily  acen**  {Mr, 
m'IicwoU  very  justly  adds)  "  that  sucli  a  mode  of  reasuniug  eluvatea 
tlie  familiar  forms  of  language,  luid  the  intellectual  connexions  of  terms, 
to  a  supremacy  over  Ibctfl;  making  truth  depend  upon  whether  terms 
are  or  aro  nut  privative,  and  whether  we  t^ity  that  bodies  fall  nafurolly." 

The  propensity  to  assume  that  ihu  Kume  relations  obtain  bulwem 
objects  themselves,  which  obtain  botwcon  our  idoos  of  thorn,  is  kefe 
seen  in  the  extreme  stage  of  its  development.  For  the  mode  of  phi- 
losophizing, excmpli&uu  in  the  foregoing  instances,  assumes  nu  mm 
than  that  tlie  proper  wuy  of  arriving  at  knowledge  of  nature,  is  to 
study  nature  herself  subjectively  ;  to  apply  our  observation  and  anal- 
ysis not  to  the  factii,  but  to  the  common  notiutis  entcitained  of  tiiose 
facts. 

Many  other  otjually  striking  examples  nkay  be  given  of  the  tendency 
to  assume  that  tilings  which  for  the  convenience  of  common  hfe  are 
placed  in  diflercnt  cta^iscs,  must  diifer  in  every  respect.  Of  this  nature 
was  the  universal  and  dt;eply-rooted  prejudice  of  antiquity  and  the  mid- 
dle ages,  tliat  celestial  and  terreBtnal  phenomena  must  be  essentially 
different,  and  could  in  no  manner  or  degree  depend  upon  the  aoioe 
laws.  Of  Uie  same  kind,  also,  was  the  prejudice  against  which  Bac«Ti 
contended,  ihttt  nothing  produced  by  nature  could  be  incccssfuUy 
imitated  by  num:  "  Calorem  solis  et  ignis  toto  genere  difierre;  tie 
scilicet  homines  putcnt  sc  per  opera  ignis,  aliquid  fiimilo  iis  quie  in 
Natura  fiunt,  educere  et  formare  posse :"  and  again,  **  Composiciociem 
tant urn  opus  llominis,  Miscionem  vero  opus  sulius  Naturae  eete:  ne 
scilictit  homilies  spereut  aliquam  ex  arte  Corponim  naturalium  genera- 
tioiiL'ui  nut  iraiittlutinanonem."  *  The  gi'ana  distinction  in  tlio  ancient 
philosophy,  between  natural  and  violent  motions,  though  ixit  wiibout 
a  plausible  foundation  in  the  appearances  themselves,  was  doubtlesa 
greatly  recommt^nded  to  adoption  by  its  conformity  to  this  prejudice. 

§  7.  From  tlie  fuudamental  error  of  the  scientiHc  inqu'n-ere  of  anti- 
quity, we  pass,  by  a  uatui'ol  association,  to  a  scarcely  less  fundamental 
one  of  their  great  rival  and  successor,  itacon.  It  has  excited  the 
surprise  of  philosopliLM-s  that  tlie  detailed  system  of  inductive  k>7ir, 
which  this  extraordinary  man  labored  to  construct,  has  been  tamed  to 
so  little  direct  use  by  subsequent  inquirera,  having  neither  continued, 
except  in  a  few  of  its  generalities,  tti  be  recognized  as  a  theory,  nor 
having  conducted  in  practice  to  any  groat  scientific  results.  But  this, 
thougn  not  unfrcqucntly  remarked,  has  scarcely  received  any  plausible 
explanation;  and  some,  indeed, have  preferred  to  assert  that  all  rules 
of  induction  aro  useless,  rather  than  suppose  that  Bacon's  rules  are 
grounded  upon  an  insufiiciont  analysis  ut  iho  inductive  process.  Such, 
however,  will  be  seen  to  be  the  fiict.  as  soon  as  it  is  considered,  thai 

•  Anmat  Organrnm,  Aph.  7S. 


^am 


MSm 


rALLACIP^   OP  SIMPLE    INSPECTION. 


46» 


Bacon  entirely  overlooked  Pluruliiy  of  Causes.  All  his  rules  tacitly 
imply  tlie  asBumptiuit,  so  contrary  ro  all  we  now  knoiv  of  iiatun),  thai 
a  plieuoratiuuti  caimul  have  mon.  than  one  cuuse. 

When  iJttcmi  i»  in«^uiring  into  what  he  terms  tlie  fonna  calidi  uut 
ft^g^^di,  gravis  aut  lectji,  $icci  ami  kumidi,  and  the  Uke,  he  never  for  on 
instant  doubts  that  there  is  some  one  tiling,  some  iuvartahle  condition 
or  Boi  of  conditions,  which  is  present  in  all  cases  of  heat,  or  of  cold,  or 
of  whazovor  other  phenomenon  he  is  considering;  the  only  difHculty 
bein^  to  6nd  what  it  is  ;  which  accordingly  he  tries  \o  do  b}'  a  process 
of  elimination,  rejecting  or  excludin*;,  by  negative  instances,  whutevor 
is  not  thoybrma  or  cau^e,  in  order  tu  arrive  at  what  is.  But,  that  this 
forma  or  cause  is  one  ihing^,  and  that  it  is  the  same  in  all  hot  objects, 
fao  has  no  more  doubt  of,  I'han  another  person  has  tlial  there  Is  always 
some  cause  or  other.  In  the  pro-sent  stale  of  knowledge  it  could  not 
be  necessary,  even  if  we  had  not  already  treated  so  fully  of  the  rjuestion, 
to  point  out  how  widely  this  supposition  is  at  variance  with  the  truth. 
It  IS  particularly  unfortunate  for  Bacon  that,  falling  into  this  error,  he 
should  have  fixed  almost  exclusively  upon  a  class  oi  itiquiries  in  which 
it  wwsi  particularly  fatal;  namely,  inquiries  into  the  causes  of  the 
sensible  qualities  of  objects.  For  his  assumption,  CTXJundlesa  in  every 
case,  is  false  in  a  peculiar  degree  with  respect  to  those  sensible  quali- 
ties. In  regard  to  scarcely  any  of  them  has  it  been  found  possible  to 
trace  any  unity  of  cause,  any  sot  of  conditions  invariably  accompanying 
Che  quality.  The  conjunctiotis  of  such  quaUtios  with  one  anotlicr 
constitute  the  variety  of  Kinds,  in  which,  as  already  remarked,  it  has 
not  been  found  possible  to  trace  any  law.  Bacon  was  seeking  for 
what  did  not  exist  The  phenomenon  of  which  he  sought  for  the  one 
cause  has  oftencst  no  cause  at  all.  and  when  it  has,  depends  [ns  far  aa 
hilheno  ascertained)  upon  «q  unassignable  variety  of  distinct  cau^s. 

And  upon  this  rock  every  one  must  split,  who,  like  liacim,  repre- 
sents to  himself  at  the  ^rnt  and  fundamental  problem  of  scietice  to 
ascertain  what  is  the  cau^e  of  a  given  eOcct.  rather  than  what  are  the 
effects  of  a  given  cause.  It  was  shown,  in  an  early  stage  of  our  in- 
quiry into  the  nature  of  Induction,*  how  much  more  anipla  are  the 
resources  which  science  commands  for  the  latter  than  fur  the  former 
inquiry,  since  it  is  upon  the  latter  only  that  we  can  throw  any  direct 
light  by  means  of  exjieriment ;  the  power  of  artificially  producing  an 
effect,  implying  a  previous  Unowledgo  of  at  least  one  of  its  causes.  If 
we  dUcover  the  cause*  of  eficcts,  it  is  generally  by  having  previously 
discovered  the  effoctA  of  causes :  thd  greatest  skill  in  devising  crucial 
instances  for  the  farmer  pur|>OM3  may  only  end,  as  Bacon's  physical 
inquiries  did,  in  no  result  at  all.  Was  it  that  hiA  eagerness  Id  acquire 
the  power  of  producing  fur  man's  benefit  effects  of  practical  importance 
to  human  life,  rendei^ng  him  impatient  of  purKuiug  that  end  hy  u.  cir 
cuitoua  route,  made  even  him,  the  champion  of  expcrinieut,  prufur  tlie 
direct  mode,  though  one  of  mere  ohsprvation,  to  tlie  indirect,  in  which 
alone  exporiment  was  possible  ?  Or  had  even  Bacon  not  entirely 
dearod  his  mind  from  the  notion  of  the  ancients,  that  '*  rerum  cognus- 
c«re  eau4ias"  was  the  sole  object  of  philosophy,  and  lliat  to  inquire  into 
die  fffecU  of  things  belonged  to  servile  and  meclianiral  arts  ? 

It  is  wurlh  remaining  that,  while  the  only  efficient  mode  of  cullivalieK 
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speculative  ec'icnco  was  rais.<(cd  from  an  undue  cunicmpE  of  manuftl 
operations,  the  foLiC  speculative  views  thus  engendered  gave  in  thelx 
turn  a  foko  direction  to  such  practical  and  mcL-honical  aims  as  wcrs 
still  suffered  to  exist.  The  assumption  universal  among  the  aneienta, 
and  in  tlic  rniddlo  ages,  that  ttici*G  were  principles  of  beat  and  coltf, 
dryne83  and  moisture,  Ace,  led  directly  to  a  belief  in  alchemy ;  in  a 
tningmutation  of  substances,  a  change  from  one  Kind  into  another. 
Why  should  it  not  be  poseiblc  to  make  gold  1  Each  of  ihe  charac- 
teristic  properties  of  gold  had  \i»  Jonna,  ita  essence,  its  set  of  condi 
tions,  which  if  wo  could  discover,  and  learn  how  to  realize,  we  could 
superinduce  that  particular  property  upon  any  other  subtttanee,  opon 
wood,  or  iron,  or  lime,  or  clay.  If,  then,  we  could  eflect  thi»  whh 
respect  to  every  one  of  tlic  c^seniial  properties  of  llio  precious  mctala. 
wo  should  have  converted  the  other  subutauce  into  gold.  Nor  did  this, 
if  once  the  prcmi«scs  were  granted,  apjtear  to  transcend  the  real  pow- 
ers of  man.  For  daily  experience  showed  that  almost  every  one  of 
the  distinctive  sensible  properties  of  any  object,  its  conflisleure,  ita 
color,  its  taste,  ita  smell,  its  shape-,  admitted  of  hcing^  totally  changed 
by  fire,  or  water,  or  some  other  chemical  nsjent.  The  Jonntr  of^ull 
those  qualities  seeming,  thcrclbrc,  to  be  within  human  power  cither  to 
prcHiuco  or  to  annihilate,  not  only  did  the  tmnsmutatiun  of  substances 
appear  abstractedly  possible,  but  the  eroployraont  of  the  power,  at  our 
choice,  for  practical  ends,  seemed  by  no  moans  hopeless. 

A  prejudice  universal  in  the  ancient  world,  and  from  which  even 
Bacon  was  so  far  from  being  free,  that  it  pervaded  and  vitiated  tJie 
whole  practical  part  of  his  system  of  logic,  may  with  good  reason  bo 
ranked  high  in  the  order  of  Fullaeiea  of  which  wc  arc  now  treating. 

\  8,  There  remains  one  h  priori  fallacy  or  natural  prejudice,  lh» 
most  deeply-rooted,  jierhaps,  of  all  %vhich  wo  have  enumerated  :  one 
which  not  only  reigned  sujiromc  in  the  ancient  world,  but  still  possesses, 
almost  undisputed  dominion  over  many  of  iho  roost  cultivated  fr,inil*;J 
and  some  of  the  most  remarkable  of  the  numerous  instances  by  which 
1  shall  think  it  necessary  to  enemplify  it,  will  be  taken  from  the  WTitiiig^ 
uf  recent  philosophers.  This  is,  that  the  conditions  of  a  phenomenon 
must,  or  at  least  probably  will,  resemble  the  phenomenon  itself. 

Conformably  to  what  wo  have  before  remarkod  to  be  of  frequent 
occuiTcncc,  tliis  fallacy  might  without  much  improjn-iety  have  been 
placed  in  a  dificrent  rlass,  among  Fallacies  of  Generalization :  for 
experience  does  afford  a  certain  degree  of  countenance  to  the  assump- 
tion. The  cause  does,  in  very  many  cases,  resemble  its  eflect;  like 
profluces  like.  Many  phenomena  have  a  direct  tendency  to  perpetuate 
their  own  existence,  or  to  give  rise  to  otlicr  phenomena  similar  to  them- 
selves. Not  to  mention  forms  actually  moulded  upon  one  another,  as 
impressions  on  wax  and  (he  like,  in  which  the  closest  resemblance 
between  the  effect  and  itx  cause  is  the  very  law  of  the  phenomenon; 
all  motion  tends  to  continue  ilDclf,  with  its  ovm  velocity,  and  in  \\a  own 
original  direction;  and  the  motion  of  ono  ho<ly  lends  to  set  oihers  in 
motion,  which  is  indeed  the  most  coimnon  of  the  modes  in  which  the 
motions  of  bodies  originate.  Wo  need  scarcely  refer  to  contagion, 
fermentation,  ond  the  like;  or  to  the  production  of  effects  by  the 
growth  or  expansion  of  a  germ  or  rudiment  roscrobling  on  a  smaller 
•calc  the  completed  phenomenon— as  in  the  growth  of  a  plant  or  animal 
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from  an  embryo,  that  embryo  itself  deriving  its  origin  from  anoilicr 
plant  ur  auimal  of  the  same  kind.  Again,  ihu  thought:!,  or  reniiids* 
cencc;),  which  aru  efTects  of  our  past  sonsatiuus,  roEtemble  lho»e  tteiuta* 
tious;  f'eulingd  produce  6imitar  fecuugs  by  way  of  eympathv  ;  acta 
produce  similat  acts  by  involuntary  or  voluntary  imitation.  With  so 
many  ujipearaiices  in  itfi  favor,  no  wonder  if  a  presumptiuu  lutturaily 
grew  up  in  men's  inind^,  that  causes  must  necessarUy  resemblo  thuir 
etTcutJi,  and  Uiat  like  could  only  be  produced  by  ]ike. 

This  principle  of  fallacy  has  usually  presided  over  the  fantoittical 
attempts  to  iunuence  the  couitie  of  nature  by  conjectural  means,  the 
choice  of  which  waa  nut  direcleil  by  prei'ioutt  observation  and  experi- 
ment. Tliu  guess  almost  always  fixed  upon  some  moans  which  pos- 
sessed features  of  real  or  apparent  resemblance  to  the  end  in  view. 
If  a  cliarni  was  wanted,  na  by  Ovid's  Medea,  to  prulong  life,  all  long- 
lived  animals,  or  what  wore  esteemed  such,  woro  culloctcd  and  brewod 
into  B  broth : — 

nee  defuit  Olic 

Sitianica  Cinyphu  tenuia  niembnina  chelj'tlri 
VtvacisquQ  jecur  ccni ;  quibus  insup«r  iddit 
Ora  capuhiae  uuvoiu  curnu:i8  sscula  passa. 

'  A  similar  notion  woa  embodied  in  the  celebrated  medical  tlieory 
called  the  "  Doctrine  of  Signatures,"  '*  which  is  no  less,"  saya  Dr. 
Paris,*  "  than  a  belief  that  every  natural  subtancu  which  possessca 
any  medicinal  virtue,  indicates  by  an  obvious  and  well-marked  ex- 
ternal character  the  disease  for  which  it  is  a  remedy,  or  the  object 
For  which  it  should  bo  employed."  This  outward  charactor  was 
generally  some  fcatui*e  of  resemblance,  real  or  fantastical,  cither  to 
the  efTeci  it  was  supposed  to  produce,  or  to  the  phenomenon  over 
vhich   its   power  was    tlmnght  to  be  exercised.     "  Thus  the  lungn 

f  a  fox  must  be  a  specific  for  asthma,  because  that  animal  is  re- 
markable for  its  strong  puwera  of  respiration.  Turmeric  has  a 
brilliant  yellow  color,  which  indicates  that  it  has  the  power  of  curing 
the  jaundice ;  for  the  same  reason  poppies  must  relieve  diseases  of  the 
head  ;  Aj^oricus  those  of  the  bladder ;  Cassia  futula  the  atfections  ol 
the  intestines,  and  Aristolocltia  the  disorders  of  the  uterus:  the  polish- 
ed surface  and  stony  hardne.i»  which  so  eminently  cliaracterize  the 
seeds  of  the  Lithospermura  officinale  (common  gromwell)  were  deemed 
a  certain  indication  of  their  efficacy  in  calculous  and  gravelly  dis- 
orders: for  a  similar  roaaon,  the  roots  of  the  Saxifraga  granulata 
(white  saxifrage)  gained  reputation  in  the  euro  of  the  same  disease; 
and  the  Kuphrasia  (eye-bnght)  acquired  fame,  as  an  application  in 
complaints  of  the  eye,  because  it  exhibits  a  black  spot  in  its  coroUa 
resembling  the  pupil.  Tlio  blood-stone,  the  Heliotropium  of  the  an- 
cients, from  the  occasional  small  specks  or  points  of  a  blood-i-cd  color 
exhibited  on  its  green  surface,  is  even  at  this  day  employed  in  many 
parts  of  England  and  Scotland,  lo  stop  a  bleeding  from  tlic  nose;  and 
nettle  tea  continues  a  popular  remedy  ibr  the  cure  of  Urticaria.  It  is 
also  osftorted  that  some  substances  bear  the  iignaturca  of  the  humors, 
as  the  petals  of  the  red  rose  that  of  the  blood,  and  the  roots  of  rhubarb 
and  the  flowers  of  saffron  that  of  the  bile." 

The  early  speculations  respecting  the  chemical  composition  of  bodies 
were  rendered  abortive  by  no  circumstance  more,  than  by  their  inva* 

*  PAmnMofofid,  ut  sapn,  pp.  306-7. 
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riubiy  raking'  for  gmntcJ  ihnl  the  properties  of  the  elements  mast  tr 
somhle  those  of  the  cumpuuiids  which  were  formed  from  them. 

To  descend  to  nioro  modem  iytancc« ;  it  was  long  thought  and  tru 
stoutly  maintained  by  the  Cartestana  and  even  by  Leibnitz  against  the 
Newtonian  philoeopliy,  (nor  did  Newton  himself,  aa  wo  have  «e«i, 
comost  tlio  ORsumpiion,  but  eluded  il  by  an  arbitrary  hypothesis,)  that 
nothing  (of  a  pbysical  nature  at  least)  could  account  for  motion,  except 
previous  motion  ;  the  impulse  or  impact  of  some  other  body.  It  was 
very  long  before  the  acientitic  world  could  prevail  upon  itself  to  admit 
attraction  and  repulsion  (t.  e.  spontaneous  tendencies  of  particles  to  ap 
proach  or  recede  from  one  another)  as  ultimate  laws,  no  more  reqairiBg 
CO  be  accounted  for  than  impulse  itaolf,  if  indeed  the  latter  were  not» 
in  truth,  resolvable  into  the  former.  From  this  same  aource  arose  the 
innumerable  bypochesos  to  explain  those  classes  of  motions  which  ap- 
peared more  mysterious  than  others  because  there  was  no  obvious 
mode  of  attributing  them  to  impulse,  as  for  example  the  voluntary  mo- 
tions of  the  human  body.  Such  were  the  interminable  systems  oi 
vibratioas  propagated  along  the  nerves,  or  animal  apirita  rualiing  up 
and  down  between  the  muscles  and  the  brain :  which,  if  the  facts 
could  have  been  proved,  would  nn  doubt  have  been  an  important  ad- 
dition to  our  knowledge  of  physiological  laws ;  but  the  mere  invention, 
or  arbitrary  supposition  of  them,  could  not  unless  by  the  strongest  de- 
lusion be  supposed  to  render  the  phenomena  of  animal  life  more  com. 
prehensiblc  or  less  mysterious.  Nothing,  however,  seemed  sallftfacio- 
ry,  but  to  make  out  that  motion  was  caueed  by  motion ;  by  something 
like  itself  If  it  was  not  one  kind  of  motion  it  must  be  anotlier.  In 
like  manner  it  was  supposed  that  the  physical  qualities  of  objects 
must  arise  from  some  similar  quality,  or  perhaps  only  some  quality 
bearing  the  suuiu  name,  in  the  particles  or  atoms  of  which  the  objects 
were  composed ;  that  a  sharp  taste,  for  example,  must  arise  from  sharp 
particles.  And  revetting  tJie  inference,  the  effects  produced  by  a 
phenomenon  must,  it  was  supposed,  resemble  iu  their  physical  attri* 
Lutes  the  phenomenon  itself.  The  influences  of  the  planets  were  sup- 
posed to  be  analogous  to  their  visible  peculiiirities:  Mars,  being  of  a 
rod  color,  portended  fire  and  slaughter ;  and  the  like. 

Passing  from  physics  to  metaphysics,  we  may  notice  among  the  tDOst 
remarkable  fruits  of  tliis  u  priori  fallacy,  two  clo&ely  analogous  theories, 
employed  in  ancient  and  in  modern  times  to  bndge  over  the  chasm 
between  the  world  of  miud  and  that  of  matter:  the  species  sen*if>ilei  of 
the  Epicureans,  and  the  modem  doctrine  of  perception  by  means  of 
ideas.  These  theories  are  indeed,  probably,  indebted  for  their  exist- 
ence not  solely  to  the  fallacy  in  question,  but  to  that  fallacy  cumhiucd 
witli  another  naturnt  prejudice  already  adverted  to,  that  a  thing  cannot 
act  where  it  is  not.  In  both  doctrines  it  is  assumed  that  the  phenom- 
enon which  takes  place  in  vm  when  we  sec  or  touch  an  object,  and 
which  we  regard  o-s  an  effect  of  that  object,  or  rather  of  its  presence  to 
our  organs,  must  of  necessity  resemble  very  closely  the  outward  object 
itself.  To  fulfill  this  condition,  the  Epicureans  supposed  llmt  objects 
were  cniL«tanily  projecting  in  all  directions  impalpable  images  of  them- 
selves, which  entered  at  the  eyes  and  jjcnetnited  to  the  mind  :  while 
modem  plnlosophers,  though  they  rejected  this  hypothesis,  agreed  in 
deeming  it  necessary  to  suppose  that  not  the  object  itself,  but  u  mental 
image  or  representation  of  it,  was  the  direct  object  of  perception.    Pt 
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Ileid  had  to  employ  a  world  of  ar^imont  nnd  illnfltrRtion  lo  fiuniliarize 
people  with  tbo  truth,  that  tlio  sonsutionfi  nr  impressions  on  our  niinds 
txeed  Dot  neceseaiily  be  copios  of,  or  hare  any  resemblance  to,  the 
cauiios  which  produce  thorn ;  in  opposition  t^  the  natural  prcjudico 
which  led  ruoa  to  assimilule  the  action  of  bodies  upon  our  senses,  and 
dipough  i)icra  upon  our  minds,  to  iho  transfer  of  a  given  form  from  one 
■»l>jcct  to  another  by  actual  moulding.  The  works  of  Dr.  Reid  are 
dTcn  now  the  most  cflcctual  course  of  study  for  detaching  the  mind 
nY>m  the  prejudice  of  which  thid  was  an  example.  And  the  value  of 
iho  service  which  ho  thus  rendered  to  popular  philosophy,  is  not  much 
dimiiiislied  although  we  may  hold,  with  Brown,  that  he  went  too  far 
m  imputing  the  "ideal  theory"  as  un  actual  tenet,  to  the  generality  of 
the  pliiiosophers  who  preceded  him,  and  especially  to  Locke  and 
Hume  :  for  if  they  did  not  themselves  eonsciously  fall  into  the  error, 
ooquestionably  they  often  led  their  readers  into  it. 

The  prejudice,  that  the  conditionB  of  a  phenomenon  must  resemble 
die  phenomenon,  is  occasionally  exaggerated,  at  least  verbally,  into  a 
«till  more  palpable  absurdity;  the  conditions  of  the  thing  are  spoken 
of  aa  if  they  were  the  very  thing  itself.  In  Bacon's  model-inquiry, 
ivliich  occupies  so  groat  a  space  in  the  Novum  Organum,  the  iiiffuijiifio 
injvrmam  cai^idi^  the  conclusion  which  he  favors  is  that  heat  is  a  kind 
of  motion ;  meaning  of  course  not  the  feeling  of  heat,  but  the  conditions 
of  the  feeling;  meaning,  therefore,  only,  that  wherever  there  is  heat, 
/hero  must  drat  bo  a  particular  kind  of  motion ;  but  he  makes  no  dis- 
Action  in  hia  language  between  those  two  ideas,  expressing  himself  as 
(f  heat,  and  the  conditions  of  heat,  were  one  and  the  same  thing.  So 
Oanvin,  in  the  beginning  of  his  'Loonomm,  says,  "  The  word  idea  has 
various  meanings  in  the  writers  of  metaphysics:  it  is  here  nand  simply 
for  those  nodoas  of  oxtenitil  things  which  our  organs  of  sense  bring  us 
acquainted  with  originally'*  (thus  far  the  proposition,  though  vague,  is 
imexreplionahle  in  moaning),  **  and  is  delincd  a  contraction,  amotion, 
or  ci I nligii ration,  of  the  fibres  which  constitute  tlio  immediate  organ  of 
sense."  Our  notion*^  a  configuration  of  the  fibres!  What  kind  of 
pbiloisophHr  must  he  be  who  thinks  that  a  phenomenon  is  defined  lo  be 
cbe  condition  on  which  he  tiupposes  ic  to  depend  1  Accordingly  he 
says  soon  after,  not  that  our  ideas  are  caused  by,  or  conseipieut  upon, 
certain  organic  phenomena,  but  "our  ideas  are  animal  moliotis  of  the 
organs  of  sense."  And  this  confunion  runs  through  the  four  volumes  of 
the  Zoonomia;  the  reader  never  knows  whether  the  \^'riter  is  speaking 
of  the  effect,  or  of  its  supposed  cause ;  of  the  idea,  a  state  of  mental 
consciousness,  or  of  tlio  state  of  the  nerves  and  brain,  which  he  consid- 
ers it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the  nalurnl  prejtnlire, 
that  causes  and  thoir  nffects  must  resemble  one  another,  \\nsi.  operated 
in  practice  so  as  to  give  rise  to  grim-ous  errors,  I  shall  tiow  go  further, 
ana  produce  from  the  writings,  even  of  recent  philosophers,  instances 
in  which  the  prejudice  itself  is  laid  down  as  an  established  principle. 
M.  Victor  Cousin,  in  iho  last  of  his  very  remarkable  lectures  on  Locke 
(whidi  as  a  resume  of  tlio  objections  of  the  opposite  school  to  that  great 
man's  doctiinos,  is  a  work  of  eminent  merit),  enunciates  this  maxim  in 
the  following  unqualified  terms:  "  Tout  ee  qui  est  vrai  de  iVfTet  est 
vrai  dfi  la  cause."  A  doctiine  to  which,  unless  in  some  peculiar  and 
technical  meaning  of  the  wonds  cause  and  effect,  il  is  not  to  bo  ima* 
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gined  rliiki  any  pei^iuu  wmild  liiei'ally  adheio:  but.  be  who  cuuld  trfi 
ivi'hc  nui.'it  l>o  i'nr  eiumgh  iVum  acetiig,  that  tlio  very  reverse  mi^Iit  bo 
tlie  i'acL ;  thai  UaTe  is  nutliiitg  imposatble  in  Uic  supposition  that  no  ono 
pix»perty  which  i*  true  of  ilje  cflect  might  be  true  ol'tho  cause.  W  iLbout 
going  quite  so  far  in  point  of  expression,  Colehdg'e,  in  bid  BittgrapMut 
Liicrana*  aflirms  tu»  an  "  evident  truth,"  that  "  llie  hiw  of  cauutkliry 
holds  only  between  honiu;^t:neoui»  things,  r.  e,,  tliinga  baring  some 
coutaiou  properly/'  and  tlie>refoi-e,  **  cannot  extend  Irom  oiio  worid 
into  anolliert  ns  opposito  :'*  hence,  sls  mind  and  matter  have  uo  com- 
mon property,  intnd  eannot  act  upon  matter  nor  matter  upon  TniniL 
WHi&t  is  this  but  the  a  priori  fallacy  of  which  we  are  speaking  t  The 
doctrine,  like  many  uthera  of  Coleridge,  ia  taken  from  Spiuusa,  in  tbu 
first  book  of  whose  Ethica  {Ve  X)eo)  it  etaiids  as  the  Third  Proposi- 
tion :  *'  Qiiie  res  nihil  cuniaiuno  inter  so  hubent,  eoium  una  altorius 
causa  esse  non  polest,"  and  is  ther-c  proved  from  two  so-called  axi<iius, 
equally  gratuitous  witli  itself;  but  Spinosa,  ever  systematically  con- 
sistent, pursued  the  doctrine  to  iia  iae\itable  consequence,  the  materi 
ality  of  God. 

The  same  conception  of  impo^ibility  led  the  ingeniout)  and  sabtle 
mind  of  JjOtbnilz  to  hits  celebinted  doctrine  of  a  preestablisbeJ  har- 
mony. Het  ^o*  lliouglit  that  mind  could  not  act  upon  matter,  nor 
especially  matter  U[>on  mind,  and  that  the  two,  therefore,  must  bare 
been  aiTanged  by  their  Maker  like  two  clocks,  wliicL,  though  uncon- 
nected with  one  another,  strike  simultoDcousIy,  and  always  point  to 
the  &anie  hour.  Malebranche's  equally  famous  theory  of  Occasional 
Causes  was  u  further  refinement  upon  this  conception  :  instead  of^up- 
po:ting  llie  clocks  originally  arranged  to  strike  together,  he  hrld  that 
when  the  one  strikes,  God  interposes,  and  makes  the  other  strike  in 
correspondence  with  it. 

Descattcs,  in  like  manner,  whose  work^  are  a  rich  mine  of  ubnoM 
every  description  of  ix  priori  fallacy,  says  that  the  Kffirient  Cause  mtist 
ttl  least  Iiave  all  tlio  perfections  of  the  effect,  and  for  this  singular 
reason:  *'Si  enira  ponarauu  aliquid  in  ide4  reperiri  quod  non  fuerit  in 
ejus  causil,  hoc  igitur  habet  a  nihilo;"  of  which  it  is  scarcely  a  parody 
to  say.  that  if  lliero  be  pepper  in  the  soup  there  must  be  pepper  in  tlie 
cook  who  made  it,  since  otherwise  the  pepper  would  be  wiihoui  a 
cause.  A  similar  fallacy  is  committed  by  Cicero  in  his  second  book 
Dc  Ftnibus,  where,  speaking  in  his  o»'n  porsoo  against  the  EptcureauSi 
he  ctiarges  thetn  with  inconsistency  in  saying  that  the  pleasures  of  tfao 
mtnd  bad  their  origin  from  thouo  of  the  body,  and  ynt  that  the  HuTnor 
were  more  valuable,  aa  if  the  effect  could  surpass  the  cause.  "  Animi 
voluptos  oritur  propter  voluptatcm  corporis,  el  major  est  animi  voluptoa 
quam  corporisf  ita  fit  ut  gratulator  Itctior  sit  quom  is.  cui  gratulalur/' 
Even  that,  surely,  is  no  absolute  impoiwibility :  a  man^s  good  fortune 
hiu  been  known  to  give  more  pleaaurc  tu  uthors  than  it  gava  to  the 
man  himself. 

Det^cnrtes,  with  no  less  readiness,  applies  the  samd  principle  the 
convert  way*  and  infers  the  nature  of  the  eflecia  from  the  a»sumptioa 
that  they  must,  in  this  or  that  property,  or  in  all  their  properties, 
idscmblo  their  cause.  To  this  class  belong  his  speculations,  and  those 
of  so  many  others  aflcr  him,  tending  to  infer  the  order  of  the  uiUTeiBe, 
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uul  ti'om  obsorvBtion,  but  from  Uio  notiun  wo  think  ounelves  able  to 
form  of  llie  qualidoa  of  the  Godhead.  Tins  sort  of  inference  was 
probably  iiover  carried  to  a  greater  length  thao  it^^as  in  one  particular 
ULStance  by  Descaitea,  when,  aa  a  proof  of  one  of  hia  physical  princi- 
ples, lliat  the  quantity  of  mution  in  the  universe  iu  invariable,  he  had 
recourse  to  the  imuauiability  of  tlie  Divine  Nature.  OpiimiBm,  in  all 
its  nhapeSt  is  an  example  of  the  same  B|>ecioA  of  fallacy:  God  is  per- 
fect, therefore  what  we  think  perfection  naust  obtain  in  nature.  Even 
in  our  own  time  men  do  not  ceoae  to  oppose  the  divine  benevolence  to 
the  evidence  of  physical  facta,  to  the  principle  of  population  ibr  ex 
ample.  A»  if  the  subjection  of  mankind  to  physical  suffering,  often 
entirely  unavoidable,  and,  when  capable  of  being  warded  off,  capable 
only  by  means  uf  forethought  and  self-restraint,  were  more  difficult  to 
reconrile  with  iho  ways  ol"  Piuvidence  in  some  one  of  its  particular 
mnniffHtations  than  in  so  many  oiheni.  As  if,  in  so  far  as  pain  is  an 
imperfection,  any  one  day's  experience  were  not  sufficicnL  to  con- 
vince thcdcvoutost  mind  that  imperfection,  in  that  sense,  in  the  work, 
entered  into  the  plans  uf  the  Creator,  and  that  no  attribute  really 
incompatible  with  it  can  be  correctly  ascribed  to  him. 

Although  several  other  varieliea  of  o  priori  fallacy  might  probably 
be  added  to  those  here  speciBed.  these  are  all  against  which  it  seems 
|1  necessary  to  give  any  special  caution.     Our  object  is  to  open,  wiOiout 

I  attempting  or  affecting  to  exhaust  the  subject.     Having  illustrated, 

I  therefore,  this  first  class  of  Fallacies  at  sufhciont  length,  I  shall  pn>> 

I  ceed  to  the  second. 

■  tior 


CHAPTER  IV. 


FALLACIES  OP  OBSEaVATlON. 


\  \.  Fbom  the  fallacies  which  are  properly  FrejudiceB,  or  presump- 
tions antecedent  to,  and  superseding,  proof,  wc  pass  to  those  which  he 
iu  the  incoiTect  porfonnancc  of  the  proving  process.  And  as  Proof, 
m  its  widest  extent,  embraces  one  or  more  or  all  of  three  processes, 
Observation,  Generalization,  and  Deduction;  we  shall  consider  in  thoir 
order  the  errors  capable  of  being  committed  in  those  three  operations 
And  fir^t,  of  the  first  mentioned. 

A  fallacy  of  misobsoni'ation  may  be  clllicr  negative  or  positive} 
either  Non-obse nation  or  Mal-olwenation.  It  is  n on* observation, 
when  all  the  error  consifiU  in  overlooking,  or  neglecting,  facts  or  par- 
ticulars which  ought  to  liave  been  observed.  It  is  mul-obsen-ation, 
when  something  is  not  simply  unseen,  but  seen  wrong;  when  the  fact 
or  phenomenon,  instead  of  being  recognized  for  what  it  is  in  reality, 
is  mistaken  for  something  else. 

§  2.  Non-observation  may  either  take  place  by  overlooking  instances, 
or  by  overlooking  some  of  the  circumstances  of  a  given  instance.  li 
WG  were  to  conclude  that  a  fortune-teller  wos  a  true  prophet,  from  not 
adverting  to  the  coses  in  which  his  predictions  had  been  fabiBed  by 
the  event,  this  would  be  non-obserA'alion  uf  instances:  but  if  we  over- 
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looked  or  rcmaiDed  ignorant  of  llio  fact  that  in  ciues  where  the 
dictions  hurl  cc>tno  tru«,  he  bad  bevti  in  collusion  vrith  some  one 
had  given  him  the  information  on  whirh  ihcy  were  grounded,  tliu 
would  be  non-obaervation  of  cirtJimstanccs. 

The  former  case,  in  bo  far  as  iJie  act  of  induction  from  iimufiicJenl 
evidence  is  concerned,  does  not  fall  under  this  second  dim  of  FaUacies, 
but  under  tlie  third,  Fallacies  of  (ieneralizalion.  In  every  sucli  r«se, 
however,  there  are  two  defects  or  errors  instead  of  one :  there  ia  the 
error  of  treating  the  insufficient  evidence  as  il'  it  were  sufficient,  whicli 
is  a  Fallacy  of  the  third  class;  and  there  is  the  insufficiency  itself;  the 
not  having  better  evidence ;  which,  when  such  evidence,  or  in  other 
words,  when  other  iuatnnceA,  were  to  be  had,  ia  Non-obsenralion  ;  aud 
the  erroneous  inference,  so  far  as  it  is  to  be  atrributod  to  this  cause,  is 
a  Fallacy  of  the  second  class. 

It  belongs  not  to  our  purpose  to  treat  of  non<obgerv&tion  as  arisiaff 
from  casual  inattention,  irom  general  slovenliness  of  mental  habits,  vnnt 
of  due  practice  in  tlie  use  of  ihe  observing  facullios,  or  insuffirieiit  in- 
terest in  tlie  subject.  The  que«tion  pertinent  to  logic  is — Granting^ 
the  want  of  complete  competency  in  the  observer,  on  what  points 
is  that  inanfficiency  on  his  part  liliely  to  lead  him  wrong  1  or  rather, 
what  sorts  of  instances,  or  of  circumstances  in  any  given  instance, 
are  most  likely  to  escape  the  notice  of  obsertcrs  generally;  of  mankind 
at  large  1 

§  3.  First,  then,  it  is  evident  that  when  the  instances  on  one  aide  of] 
a  question  are  more  likely  to  be  remembered  and  recorded  than  thoM 
on  the  other;  especially  if  there  be  any  strong  motive  to  presen-e  the 
memory  of  the  nrst  but  not  of  the  latter ;  those  last  are  likely  to  be 
overlooked,  and  escape  tlie  obaen-ation  of  the  mass  of  mankind.  This 
ia  the  recognized  explanation  of  the  credit  given,  in  spite  of  reaiton 
and  evidence,  to  many  classes  of  imposters :  to  quack  doctors,  and  for- 
tuno-teUers  in  all  ages ;  to  the  "  cunning  man"  of  modem  limes,  and 
the  oracles  of  old.  Few  have  considered  the  extent  to  which  this 
fallacv  operates  in  practice,  even  in  the  teeth  of  the  most  {)alpable 
negative  e\'idence.  A  striking  example  of  it  is  the  faiih  which  the 
uneducated  portion  of  the  agricultural  classes,  in  this  and  other  ronn- 
tries,  continue  to  repose  in  the  prophecies  as  to  weather  supplied  by 
almanac  makers:  although  every  season  aifords  to  them  numerous 
cases  of  completely  erroneous  prediction;  but  as  every  season  ahio 
furnishes  some  cases. in  which  tho  prediction  is  verified,  this  is  enougfa 
to  keep  up  the  credit  of  the  prophet,  with  people  who  do  not  reflect  on 
the  number  of  instances  requisite  for  what  wo  have  called,  in  our  in 
ductive  terminology,  the  Elimination  of  Chance;  since  a  certain  num 
bcr  of  casual  coincidences  not  only  may  but  will  happen,  between  any 
two  unconnected  events. 

Coleridge,  in  one  of  the  essays  in  the  Fri^d,  has  very  happily 
illustrated  the  matter  we  are  now  considering,  in  discussing  the  origin 
of  a  pi-ovorb,  "  which,  differently  worded,  is  to  be  found  in  all  the 
languages  of  Europe,"  viz.,  *'  Fortunr  favors  fools."  This  proverb, 
says  he,  "  admits  of  various  explanations.  It  may  arise  from  pitj',  and 
the  soothing  persuasion  that  Providence  is  emhiently  watchful  over  the 
helpless,  and  extends  an  especial  care  to  those  who  are  not  cajiable  of 
carmg  for  themselves.     So  used,  it  breathes  the  same  feeling  as  *Ood 
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tenipora  the  vnud  to  tho  sliorn  lamb/  or  tbo  more  sportive  adage,  thai 
'the  fairios  take  care  ot*  children  and  tipsy  iulk.'  "  So  tar.  the  notion 
partakes  of  the  chara<'ler  of  a  fallacy  ol  Generalization.  13ut  ho  con- 
tinues. ""*  The  perBuaaion  itseli*,  in  nddiiion  to  the  grencml  religious 
feeling  of  maokmd,  and  the  Kcarcoly  less  ^onoral  love  of  the  marvelous. 
may  bo  accounted  for  from  our  tendency  to  exaj^gerate  all  cffoclB,  that 
aeem  disproportion ato  to  thoir  visiblo  cause,  and  all  circumstanced  that 
are  in  any  way  strongly  contrasted  with  our  notions  of  the  persons 
under  tlicm."  Omitting  some  further  explanations  which  would  refer 
the  error  to  mal-obsenration,  or  to  the  other  species  of  non'observatioD 
(that  of  circumstances),  I  take  up  tho  quotation  further  on.  "  Unfore- 
seen coincidences  may  have  greatly  helped  a  man,  yet  if  they  have 
done  for  liim  only  what  possibly  trom  his  own  abilities  he  might  have 
effected  fin*  himself,  liis  good  work  will  excite  less  attention,  and  the 
indtancea  be  less  remembered.  That  clever  men  should  attain  their 
objects  soems  natural,  and  we  neglect  the  circumstances  tliat  perhaps 
produced  that  success  of  themselves,  vrithout  the  intervention  of  skill 
or  foresight ;  but  we  dwell  on  the  fact  and  rememl>er  it,  as  something 
strange,  when  the  same  happens  to  a  weak  or  ignorant  man.  So  too, 
thougli  the  latter  sliould  fait  in  his  undertakings  from  concurrencea 
that  might  have  happened  to  the  ^visest  man,  yet  his  failure  being  no 
more  than  might  have  been  expected  and  accounted  for  from  his  folly, 
it  lays  no  hold  on  our  attention,  but  fleots  away  among  tlie  other  tindls- 
ringuished  waves  in  which  tho  stream  of  ordinary  life  murmurs  by  us, 
and  is  forgotten.  Had  it  been  as  true  as  it  was  notoiiously  false,  that 
those  all-orabracing  discoveries,  which  have  shed  a  dawn  of  science  on 
the  art  of  chemistry,  and  give  no  obscure  promise  of  some  one  great 
constitutive  law,  in  the  light  of  which  dwell  dominion,  and  the  power 
of  prophecy ;  if  these  discoveries,  instead  of'having  been,  as  they  really 
were,  preconcerted  by  meditation,  and  evolved  out  of  his  own  intellect, 
had  occurred  by  a  set  of  lucky  accitl^nU  to  the  illustrious  lather  and 
fomidcr  of  philusoplilc  alchemy;  if  they  had  presented  themselves  to 
Professor  Davy  exclusively  in  consequence  of  his  luck  in  possessing  a 
particular  galvanic  battery ;  if  this  battery,  as  far  as  Davy  was  con- 
cerned, had  itself  been  an  accident,  and  not  (as  in  point  of  fact  it  was) 
desired  and  obtained  by  him  for  the  purpose  of  insuring  the  testimony 
of  experience  to  his  principles,  and  in  order  to  bind  do\vn  material 
nature  under  the  inquisition  of  reason,  and  force  frota  her,  as  by  tor- 
ture, unequivocal  answer*  to  ]>rej>are(l  and  preconceived  questions, — 
yet  still  they  would  not  have  been  talked  of  or  described  as  instances 
of  luck,  but  as  the  natural  results  of  his  admitted  genius  and  known 
skill.  But  should  an  accident  have  disclosed  similar  discoveries  to  a 
mechanic  at  Birrainffhara  or  Sheffield,  and  if  the  man  should  grow  rich 
in  consequence,  and  partly  by  the  envy  of  his  neighbors  and  partly 
vritb  good  reason,  be  considered  by  them  as  a  man  below  par  in  the 
general  powers  of  his  understanding ;  then,  *  O  what  a  lucky  fellow ! 
Well,  Fortune  doe4  favor  fools — that's  for  certain! — It  is  always  so!* 
A]id  forthtrith  the  excl^mor  relates  half  a  dozen  similar  iiLsiances. 
Thus  accumulating  the  one  sort  of  facts  and  never  rollecting  die  nthor, 
we  do,  as  poets  in  their  diction,  and  quacks  of  all  denominations  do  in 
their  reasoning,  put  a  part  for  tho  whole*,  and  at  once  soothe  our  envy 
and  gi-ntiiy  our  love  of  the  marvelous,  bv  the  sweeping  proverb 
Fortune  favors  foola." 


476 


PALLACIES. 


Tiiis  passage  very  liappUy  bcIb  forih  the  manner  in  which,  iindor  rh » 
luoso  mode  oi  induction  wliich  prococda  per  envmerationern  jrtm//itcem, 
not  seeking;  for  inst&nccs  of  ouch  a  kind  ad  to  bt>  decisive  of  tlie  i\nr*- 
lion,  but  generallzuig  from  any  whicli  occur,  or  rather  wliich  are 
remembered.  opiriiou«  grow  up  with  the  apparent  sanction  uf  exi>cri- 
ence,  which  have  no  foiindaliun  in  the  \awa  of  nature  at  all  "llnqutf 
recto  rcspondit  ille,"  (we  may  say  with  Bacon,*)  "qui  cum  suspciuta 
tabula  in  templo  ei  monstrarotur  eorum,  qui  vola  Bolverant,  quod 
naufragii  periculo  elapsi  sint,  atque  interrogando  premeretur,  anne 
turn  quidem  Deonim  numen  agnoscerct,  qua^sivit  dcnuo,  At  uht  ntnl 
illi  d^icti  qui  pott  vota  nuncupaia  pencmrtf?  Eadem  ratio  est  fere 
omnia  euperstitionis,  ut  in  ABtrologicis.  in  Somniis,  Ominibua,  Neioe- 
sibus,  ct  bujusmodi ;  in  quibus,  homines  delectati  bujusmodi  vaniuui- 
bus,  advertunt  evcntuA,  ubi  implcntur;  aat  ubi  fallunt,  ticct  inulto  It»< 
queutius,  tamen  negHjoiu^.  et  praplereunL"  And  he  proceeds  to  aay, 
that  independently  of  the  love  of  the  marvelous,  or  any  other  biaa  in 
the  incliuationd,  there  is  a  natural  tendency  in  the  intellect  itself  to  this 
kind  of  fallacy;  since  the  mind  is  more  moved  by  aiFimiativo  infitanre«, 
aliliough  ncg'ative  ones  are  of  moitt  titw.  tn  philosophy:  "Is  tauien 
humano  intellectui  error  est  projinus  et  perpetuus,  ut  magis  movcaliir 
et  oxcitetur  Afiirmativis,  qunin  Negativtii;  rum  rite  et  ordioe  aaquum 
Be  utrique  praebere  debeat ;  quin  contra,  in  omni  Axioroale  vero  oou- 
stitucndo,  major  vis  est  instautise  nogativte." 

But  the  greatest  of  all  causes  of  non-obsenaiion  is  a  preconceiveii 
opinion.  This  it  is  which,  in  all  ages,  has  made  the  whole  race  ni 
mankind,  and  every  separate  section  of  it,  for  the  most  part  unobsor- 
vant  of  all  facts,  however  abundant,  even  when  passing  under  their  own 
ey^es,  which  are  contradictory  to  any  first  appearance,  or  any  received 
tenet.  It  is  worth  while  to  recall  occasionally  to  the  ublivious  memory 
of  mankind,  some  of  the  striking  instances  in  wliich  opinions  lliat  the 
simplest  experiment  would  have  shown  to  be  erroneous,  continued  to 
be  entertained  because  nobody  ever  lliought  of  trj'ing  tlial  expc:rimeiiL 
One  of  the  most  remarkable  of  these  was  exhibited  in  the  Copemican 
controversy.  The  opponents  of  Copernicus  argued  that  the  canJi  did 
not  move,  because  it  it  did,  a  stone  let  fall  from  the  top  of  a  high  lower 
would  not  reach  the  gn>und  at  the  foot  of  the  tower,  but  at  a  little  dift- 
tancc  from  it,  in  a  contrary  direction  to  the  earth's  coui^c;  intheaBin^ 
manner  (said  they)  as,  if  a  ball  is  let  drop  from  the  mast-hc&d  wl: 
the  ship  is  in  full  sail,  it  docs  not  fall  exactly  at  the  foot  of  the  ma 
but  nearer  lo  the  stem  of  (he  vessel.  The  Copemicans  would  havfl 
silenced  these  objectora  at  once  if  they  had  triea  dropping  a  ball  from 
the  mast-head,  because  ihey  would  have  found  that  it  does  fall  exactly 
at  the  foot,  as  the  theory  requires:  but  no;  they  admitted  the  spuriuua 
fact,  and  struggled  vainly  to  make  out  a  difference  between  the  two 
cases.  "The  ball  was  nu  pari  of  the  ship — and  ihc  motion  for\vard 
was  not  natural,  either  to  the  ship  or  lo  the  ball.  The  stone,  on  the 
other  band,  let  fall  from  the  top  of  the  tower,  w«s  a  part  of  the  earth; 
and  therefore,  the  diurnal  and  annual  revolutions  which  were  natural 
to  the  earth,  were  also  natural  to  tlie  stone;  the  stone  would,  tliere- 
fore,  retain  the  same  motion  witli  the  tower,  and  strike  the  ground  pre- 
cisely  at  the  bottom  of  it."t 
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Oilier  examples,  scarcely  less  sinking,  arc  reconlod  by  Mr.  Whewell  ,♦ 
where  imaginary  laws  of  nature  have  conlinuetl  to  be  receiveil  as  real, 
merely  because  no  <me  person  ha^I  steadily  looked  at  facts  which  almost 
every  one  had  ihe  opportunity  of  olwerving.  "A  vagne  and  loose 
mode  (»r  looking  at  facts  very  easily  observable,  left  men  for  a  long- 
tithe  under  the  beliaf  tliat  a  Itody  ten  times  afi  hftavy  aj*  another  falla 
ten  times  as  fast;  that  objects  immersed  in  water  are  always  magnified, 
witlioul  regard  to  the  form  of  the  surface;  that  the  magnet  exerts  an 
irresistible  force;  that  crystal  is  always  found  associated  with  ice ;  and 
rlio  like.  These  ^nd  many  other  are  examples  how  blind  and  careless 
man  can  be,  eren  in  observation  of  the  plainest  and  commonest  ap- 
]>earancos-,  and  tlioy  show  us  that  the  mere  faculties  of  perception, 
although  constantly  exercised  upon  iiitmmerable  objects,  may  long  fail 
in  leading  to  any  exact  knowleoge." 

The  influence  of  a  preconceived  theory  is  well  exemplified  in  the 
superstitions  of  barbarians  respecting  the  virtues  of  medicaments,  and 
of  charms.  The  negroes,  among  whom  coral,  aa  of  old  among  our- 
selves, is  worn  as  an  amulet,  affirm,  acccording  to  Dr.  Pari>i,f  that  its 
color  "  is  always  affected  by  rho  state  of  health  of  the  wearer,  it  becom- 
ing paler  in  disease."  On  a  matter  open  to  universal  oKson'alion,  a 
general  proposition  which  has  not  the  smallest  vestige  of  truth,  is 
received  aa  a  result  of  experience;  the  preconceived  opinion  prevent- 
ing all  observation  of  such  instances  as  do  not  accord  with  it, 

§  4.  For  iUnatration  of  the  first  Hnecles  of  non-observation,  that  of 
Instances,  what  has  now  been  stated  may  sufKce.  But  there  may  also 
oe  non-observation  of  some  material  circumstances,  in  instances  which 
Iiave  not  been  altogether  overlooked — iiay.  which  may  be  the  very 
in-Hlnnres  upon  which  the  whole  superstructure  of  a  thcorj'  has  been 
founded.  As,  in  the  cases  hiiherlo  examined,  a  general  propoeitiou 
was  loo  i-ashly  adopted,  on  the  evidence  of  particulars,  true  indeed,  btil 
insufficient  to  support  it;  so  in  the  cases  tti  which  wc  now  turn,  the 
particulars  themselves  have  lieen  imperfectly  obsenx'd,  and  the  singu- 
lar proj)osilion9  upon  which  tiie  generalization  is  grounded,  or  some  at 
least  ol^  those  singular  propositions  are  fabe. 

Such,  for  instance,  %vas  (me  of  the  mistakes  committed  in  the  cele- 
brated phlogistic  tlicory;  a  doctrine  which  accounted  for  combustion 
by  the  extrication  of  a  substance  supposed  to  bo  contained  in  all  com 
bustible  m:iiter,  and  to  which  the  name  phlogiston  was  given.  The 
hypothesis  accordt»d  tolerably  wi?U  with  superficial  appearances:  the 
ascent  of  flarae  naturally  suggests  the  escape  of  a  substance  ;  and  the 
visible  residuum  of  ashes,  in  bulk  and  weight,  generally  falls  extremely 
short  of  the  combtistih^e  material.  The  error  was,  non -observation  of 
an  important  portion  of  the  actual  residue,  namely,  the  ga.*}eous  pro- 
ducts of  combustion.  When  these  were  at  last  noticed  and  brought 
into  account,  it  appeared  to  be  an  universal  law,  that  all  uubstancea 
gain  instead  of  losing  weight  by  undergoing  combustion ;  and,  after 
the  usual  attempt  to  accommodate  (he  old  theory  to  the  new  fact  by 
means  of  an  arbitrary  hypothesis  (that  phlogiston  had  the  fpiality  of 
positive  levity  instead  of  gravity),  chemists  were  conducted  to  the  true 
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e\])la)mtioti,  namely  liiat  ineteatl  of  a  substance  sepumte^,  lliero  vma 
CHI  the  contrary  a  ttub»tance  absorbecL 

Muny  ut*  tlio  absurd  practices  which  have  bocu  deemed  to  ptMmom 
nic'iiicinul  ctlicaoy^  have  bettn  indebted  for  their  repulatioti  to  ooo- 
ubsorvatioc  uf  6ome  accompanying  circumstance  which  wu^  the  twA 
aaoul  in  the  curc8  asciibod  to  them.    Thus,  of  the  sympathcbc  powdc 
oF  Sir  Kouolm  Digby  :    "  Wlmnever  any  wound  hud  been  iuflictet 
tills  powder  was  applied  to  the  weapon  that  had  inflicted  it,  whic 
wiiK,  moreover,  covered  with  ointment,  and  dressed  two  or  three  tiiM 
a  diiy.    The  wound  itself,  iu  the  moaniime,  was  directed  to  be  brought] 
tugullier,  Olid  carefully  bound  up  with  clean  linen  ragSi  but  abare  aSA 
to  bt  Ut  alone  lur  seven  days,  at  the  end  of  whidi  period  tho  baudagea 
wore  removed,  wlien  the  wound  was  generally  found  perfectly  united. 
Tlie  triuniifh  of  tho  cure  was  decreed  to  tho  mysterious  agency  of  tht 
sympHtlietic  powder  whicli  had  been   so  assiduously  applied  to  thb 
woapoii.  whereas  it  is  hardly  necessary  to  observe  ibat  tho  prompUiet 
uf  Uio  curu  de{)endcd  upon  the  total  exclusion  of  air  &om  tho  wound 
nud  uiMjn  ihi?  oauative  operations  of  nature  not  having  receivod  aaj| 
dibtmounce  from  llio  officious  interforence  of  art.     The  result.  b^y« 
\  all  doubt,  furnished  the  fii'st  hint  which  led  surgeons  to  ilic 

i  |Hractice  oj' healing  wounds  by  what  is  tuclmically  called  the^v 

iwMi."*  "  lu  all  records,"  addii  Dr.  Paris,  "  of  extraordinary  ci 
performed  by  mysterious  ugenu,  tliere  is  a  f^eat  desire  to  conceal  th 
PTmcdies  and  other  curative  means  which  were  siraultanooudly  odzuiii 
tftlcrod  with  them ;  thus  Oribasius  commends  in  high  terms  a  ncckl&c#1 
of  Pieony  runt  for  the  cure  of  epilepsy;  but  we  learn  that  he  alwaj* 
lonk  care  to  urconipsny  its  use  witli  copious  ovaruatiuos,  although  ho 
aaeigns  to  them  no  share  of  croilit  in  the  cure.  In  later  times  we  hove 
a  good  specimen  of  t]iis  species  of  deception,  presented  to  us  in  aivork 
on  Scixilula  by  Mr.  Morley.  written,  us  we  arc  informed,  for  tJie  sole 
purpose  of  restoring  tliu  much  injured  character  and  use  of  tbe  Ver- 
vain ;  in  which  the  utillior  directs  the  rout  uf  this  plant  to  be  tied  vrilh 
a  yard  of  white  sntin  riband  around  the  neck,  where  it  is  to  remain 
until  tliLi  putient  is  cured  ;  but  mark — during  this  intenai  he  calls  to 
his  aid  tho  most  active  modicinos  in  the  materia  medica  !"t 

In  other  cases  the  euros  really  produced  by  rest,  re^men,  and 
amusement,  hnvo  been  ascribed  to  tho  medicinal,  (x  occasiiiu^ly  to 
the  supernatural,  means  which  were  put  in  requisition.  "  Tho  cc\b- 
bratod  John  Wesley,  while  he  cnmrnfmorates  the  triumph  of  snlp}iur 
and  supplication  over  his  bcMlily  infirmity,  forgets  to  approcint*:  the 
resnacitutlng  influence  of  four  months  repose  from  his  apostolic  lubon; 
aod  such  is  tho  disposition  of  the  human  mind  to  place  contidenco  in 
the  operation  of  mysterious  agents,  that  wo  find  him  more  disposed  lo 
BttribiUc  his  cure  to  a  bniwn  paper  plaster  oi  o.^j^  and  brimstone,  than 
to  Or.  Fothprnill's  salutoiy  prescription  of  country  air,  rest,  asses' milk^ 
and  horse  exorcise."} 

In  tlie  folluwing  example,  the  circumstance  overlooked  was  of  a 
somewhat  dilTerent  cJiamcter.  *'  When  the  yellow  fever  rajred  in 
America,  llio  practitioners  trusted  exrlusrvely  to  the  copiooa  use  of 
mercury;  at  first  this  plan  was  doeraod  ao  universally  eSicacioua,  that, 
in  the  enthusiasm  of  tiie  moment,  it  was  triumphantly  proclaimed  dMt 
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doadi  ncviT  look  placo  after  tlio  mercury  had  evinced  ita  effect  upon 
tho  syBtom :  all  this  was  very  triio,  but  it  furmuhod  no  proof  of  the 
eiKcacy  of  that  mutal,  since  the  dlscaso  in  its  aggra^-ated  form  was  so 
rapid  in  its  career,  that  it  swept  away  its  victims  lon^  before  the  sya- 
tera  could  be  brought  under  mercurial  iuflucnco.  while  m  its  milder 
dhapo  it  piutscd  off  equally  well  without  any  assistance  irom  arL"* 

In  tlieso  examples  tho  circumstance  overlooked  was  cognizable  by 
the  senses.  In  other  cases,  it  is  one  the  knowledge  of  which  could 
only  bo  arrived  at  by  reasoning ;  but  the  fallacy  may  still  be  classed 
under  the  head  to  which,  for  want  of  a  more  appropriate  name,  we 
have  given  the  appellation  Fallacies  of  Non-obscnation.  It  Is  not  the 
nat\u-e  of  the  faculties  which  ought  to  lia\-e  been  employed,  but  tho  non- 
employment  of  them,  which  constitutes  this  natural  Order  of  Fallacies. 
Wherever  the  error  is  negative,  not  poailtve;  wherever  it  consists 
specially  in  overlooking,  in  l»cing  ignorant  or  unmindful  of  some  fact 
which,  if  known  and  aiionded  to,  would  have  mado  a  diffurenre  in  the 
conclusion  arrived  at ;  the  error  is  properly  placed  in  tlie  Clasji  which 
wo  are  considering.  In  this  Class,  there  is  not,  as  in  all  other  falla- 
cies there  is,  a  positive  mis-estimate  of  evidence  actually  had.  The 
conclusion  would  bo  just,  if  the  portion  which  ie  seen  of  the  cjiso  were 
the  whole  of  it;  but  there  is  another  portion  overlooked,  which  vi- 
tiates tlic  result. 

For  instance,  there  is  a  remarkable  doctrine  whiclt  has  occasionally 
found  a  vent  in  the  public  speeches  of  unwise  Icgislfuors,  but  which 
only  in  ono  instance  lliat  X  am  aware  of  has  received  the  sanction  of  a 
philosopher,  namely  M.  Victor  Cousin,  who,  in  his  preface  to  the  Gorgia* 
uf  Plato,  contending  that  punishment  inu5t  have  some  otiier  and  higher 
justiiication  than  the  prevention  of  crime,  makes  use  of  tliia  ai'gumenl 
— that  if  punishment  were  only  for  tho  sake  of  example,  it  would  be 
indifferent  wholber  wo  punished  the  innocent  or  the  guilty,  since  the 
pnnishmcnt,  considered  as  an  example,  is  equally  efficacious  in  cither 
case.  Now  wo  must,  in  order  to  go  along  with  M.  Cousin,  suppose, 
that  the  person  who  feels  himself  under  temptation,  observing  some- 
body punished,  c:oiicludes  himself  to  be  in  danger  of  being  punished 
likewise,  and  is  terriBed  accordingly.  But  it  u  forgotten  that  if  the 
person  punished  is  supposed  to  be  innocent,  or  even  if  there  be  any 
doubt  ot  his  guilt,  the  spectator  will  reflect  that  his  own  danger,  what- 
ever it  may  bo,  is  not  contingent  upon  his  guiltiness,  but  threatens  him 
equally  if  ho  remains  innocent,  and  how  therefore  Ls  he  deterred  from 
guilt  by  the  apprehension  of  such  punishment!  M.  Cousin  supposes 
that  men  will  be  dissuaded  from  guilt  by  whatever  renders  the  condi- 
tion of  the  guilty  more  perilous,  forgetting  that  tho  condition  of  the 
innocent  (also  one  of  the  elements  in  the  calculation)  is,  in  tiie  case 
supposed,  made  perilous  in  precisely  an  equal  degree.  This  is  a  &1* 
lacy  of  ovcrlookmg;  or  of  nozi-obsei'^'ation.  ivitbin  tho  intent  of  our 
claasiti  cation. 

Fallacies  of  this  description  arc. the  great  stumbUng-block  to  just 
views  in  political  economy.  Theoconomical  workings  of  society  afford 
innumerable  coses  in  wliich  the  effects  of  a  cause  consist  of  two  seta 
of  phenomena:  tho  ono  immediate,  concentrated,  obvious  to  vulgar 
eyes,  and  passing,  in  common  apprehension,  for  tho  whole  effect ;  the 
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Other  widely  ilifTuseJ.  or  ^yiiig  deeprr  under  the  surfbce,  and  Tv'hici  is 
exactly  coiilrary  lo  ihe  former,     lake,  for  instance,  the  vulgar  notion, 
BO  plftusible  at  the  first  glance,  of  the  encouragement  given  to  induatry 
by  lavish  expendilure.     A,  who  spenJa  his  whole  income,  aiid  even 
htf  capital,  iu  cxpentiive  living,  ia  suppoeed  to  give  great  employment  lo 
labor.     B,  who  livcH  upon  a  Binall  portion,  aim  invests  the  remaiudcr  iji 
the  fundd,  is  thought  to  give  little  or  no  employment.     For  everybody 
fioc-s  the  gains  which  are  made  by  A's  ti-adesmen,  servants,  and  others, 
while  hi»  money  is  spending.     B's  savings,  on  the  contrary,  pass  into  the 
hands  of  the  person  whose  stock  he  purchased,  who  with  it  puys  a  debt 
he  owed  lo  sotdc  banker,  who  lends  it  again  to  some  merchant  or  manu* 
factiircr ;  and  tlie  capital,  being  loid  out  in  hiring  spinners  and  weavers, 
or  carriers  and  the  crews  of  merchant  vesseln,  not  only  gives  immediate 
employment  to  as  much  industry  at  once  as  A  employs  during  the  whole 
of  his  career,  but  coming  back  with  increase  by  the  sale  of  ilie  good* 
which  have  been  mamilactured  or  imported,  iVirm  a  fund  for  the  em- 
ployment of  the  same  and  perhaps  a  gi'oater  quantity  of  labor  in  per- 
petuity.    But  Uic  careless  observer  dues  not  sec,  and  therefore  doefl. 
not  consider,  what  becomes  of  B's  money ;  he  does  sco  what  ia  done^ 
witli  A's:  he  observes  the  amount  of  imlustrj'  which  A's  proftusjo 
feeds;  he  observes  not  tlio  far  greater  quantity  which  it  prevents  tVoGal 
being  fed ;  and  thence  the  prejudico,  universal  to  the  time  ot^  Ada 
Smith,  and  even  yet  only  exploded  among  peraonB  more  than  com-^ 
nionly  instructed,  that  prodigality  encourages  industry,  and  parsimony 
is  H  discourngement  to  it. 

The  common  argument  against  free-trade  is  a  fallacy  of  the  sanm 
nature.  The  purcTmaor  of  British  silk  encourages  British  industry  ; 
the  purchaser  of  Lyons  silk  encourages  only  French;  tho  former  con- 
duct is  patriotism,  the  latter  ought  to  be  interdicted  by  law.  The 
circumstance  is  overlooked,  that  the  purchaser  of  any  foreign  com- 
,modi(y  of  necessity  causes,  directly  or  indirectly,  the  export  of  sn 
equivalent  value  of  some  English  article  {beyond  what  would  other- 
wise be  exported),  either  to  tlic  same  foreign  country  or  to  s<ime 
other  :  which  fact,  although  from  the  complication  of  the  circumstances 
it  cannot  always  be  verified  by  specific  observation,  no  obser\'atioD  can 
posN'lily  be  brought  to  contradict,  while  the  evidence  of  reasoninc;  upon 
which  it  rests  is  absolutely  iri-cfra gable.  The  fallacy  is,  therefore,  ihe 
same  as  in  the  preceding  case,  that  of  seeing  a  part  only  of  the  phe- 
nomena, and  imagining  that  part  to  be  the  whole ;  and  may  be  ranked 
among  Fallacies  of  Nun-obsen'alion. 

§  5.  To  complete  tho  examination  of  tho  second  of  our  6vc  classea, 
we  liavo  now  lo  speak  of  Mal-obscr\'alion ;  in  which  the  error  does 
not  lie  in  the  fact  that  something  is  unseen,  but  that  something  seen  ia 
B«cn  wrong. 

Perception  being  infallible  evidence  of  whatever  is  raally  perceived, 
tho  error  now  under  consideration  con  be  committed  no  otherwise 
than  by  mistaking  for  perception  what  is  in  fact  inference.  Wo  hftvo 
formerly  shown  how  intimately  the  two  arc  blended  in  almost  every- 
thing which  is  called  obiM"r\'aiiun,  and  still  moj*e  in  every  Description.* 
What  is  actually  on  any  occasion  perceived  by  our  senses  being  bc 


*  Supra,  p.  383. 
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miiiuie  in  amount,  and  generally  so  unimportant  a  portion  of  the  state 
of  facts  which  wc  wiah  to  ascertain  or  to  comraunicato.  it  would  be 
absurd  to  say  that  either  in  our  observations,  or  in  conveying  their 
rcauU  to  others,  we  ought  not  to  mingle  inference  \vith  fact ;  all  that 
can  be  said  is,  that  when  we  do  »o  \vu  ought  to  be  aware  of  what  we 
are  doing,  and  to  know  what  part  of  the  assertion  rests  upon  conscious- 
nesfl,  and  is  iberoforo  indisputable,  what  part  upon  inlercnce,  and  is 
therefore  questionable. 

One  of  the  most  celcbraled  examples  of  an  universal  error  produced 
by  mistaking  an  inference  for  the  direct  evidence  of  the  senses,  was 
Jic  resistance  madct  on  the  ground  of  common  sense,  lo  the  Copemican 
system.  People  fancied  thoy  satv  tho  sun  rise  and  set,  the  stars  revolve 
in  circles  round  the  pole.  We  now  know  that  they  saw  no  such  thing: 
what  they  really  saw  were  a  act  of  appearances,  equally  reconcila- 
ble with  the  theory  they  held  and  with  a  totally  diifcrout  one.  It 
seems  strange  that  such  an  instance  as  this,  of  the  testimony  of  the 
senses  pleaded  with  the  most  entire  conviction  in  &vor  of  soniotlting 
which  was  a  mere  inference  of  the  judgment,  and,  as  it  turned  out, 
u  false  inference,  should  not  have  opened  the  eyes  of  tlie  bigots 
of  common  sense,  and  inspired  them  with  a  more  modest  distrust 
:>f  the  competency  of  mere  ignorance  to  Judge  the  conclusions  of 
science. 

In  proportion  to  any  person's  deficiency  of  knowledge  and  mental 
cultivation,  is  generally  hxn  inability  to  discriminate  bctwcnn  his  infer- 
ences and  the  porceptions  on  which  tliey  wore  grounded.  Many  a 
marvelous  tale,  many  u  scandalous  anecdote,  owes  ita  origin  to  thia 
incapacity.  The  narrator  relates,  not  wliai  he  saw  or  heard,  but  the 
impression  which  he  derived  from  what  he  saw  or  heard,  and  of  which 
perhaps  the  greater  part  consisted  of  inference,  though  the  whole  is 
related  nut  as  inference,  but  as  mattor-of-fuct.  The  difficulty  of  in- 
ducing witnesses  to  restniin  «*ithin  any  moderate  hmita  the  intermix- 
ture of  their  inferences  with  the  narrative  of  their  perceptions,  is  well 
known  to  experienced  cross-examiners;  and  still  more  is  this  tlie  case 
when  ignorant  persons  attempt  to  describe  any  natural  phenomenon. 
"The  simplest  narrative,"  says  Dugald  Stewart/  "of  the  most  illiterate 
observer  involves  more  or  less  of  hypothesis ;  nay,  in  general,  it  will 
be  found  thai,  in  proportion  to  his  ignorance,  the  greater  is  the  numl>cr 
of  conjectural  principles  involved  in  his  statements.  A  village  poUic- 
cary  (and,  if  possible,  in  a  still  greater  degree,  an  experienced  nurse) 
is  seldom  able  to  describe  the  plainest  case,  without  employing  a  phra- 
seology of  which  every  word  la  a  theory;  whereas  a  simple  and  gen* 
uine  specification  of  the  phenomena  which  mark  a  particular  disease, 
a  specification  unsophisticated  by  fancy,  or  by  preconceived  opinions, 
may  be  regarded  as  unequivocal  cndence  of  a  mind  iroined  by  long 
and  successful  ntudy  to  the  most  dillicult  of  all  arts,  thot  of  the  faithful 
interpretat'wn  of  naturc."t 

*  Etemnt»  of  iht  Philotnphy  of  ihe  MinA,  vol.  II.,  ch.  4,  SOCt,  5. 

t  The  following  anocdoif.  iclslcd  by  Br.  Pari*  (Pharmatoitigm,  pp.  7<^-7),  ts  an  atnuting 
ilistanrB  of  an  iiifcrenca  iiii»Uikeri  for  a  dimcl  percepiion.  •'  tfhonly  after  Sir  Humphry 
Otvy  had  Bucveedod  in  ilecompMing  lh«  fizoi  alkahof,  a  portion  of  potassium"  (a  sut>- 
itan'ce  bo  light  an  to  swim  U|>on  wnter)  '*  wii*  placnl  in  the  band  of  one  of  our  moat  dut- 
tineuivhtMl  ch<-riiMl«,  witli  k  t(ucry  os  to  its  ntiture.  Tlic*  phi!o«ophrr  ohteniia^  its  Bspecl 
ind  RplpTiilar  <iict  not  hevilxto  in  pmnounring  tt  to  bo  mtMAllic.  ami  imitinu  at  once  tfae  idea 
of  weig.St  with  tliitt  q(  iiKtal,  the  uviilencc  of  his  »cnw«  wtut  oven  uuiij(ucittnt  Ic  tHWver 
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The  univewaJity  of  tbo  confusion  between  perceptions  and  the  inier- 
enccs  drawn  from  them,  and  ihe  rarity  of  the  power  to  discriminate 
the  ono  from  the  other,  ceases  to  surprise  us  when  we  consider  that  in 
the  far  greater  number  of  iuBtances  the  actual  perceptions  of  our  eenseii 
arc  of  no  importance  or  interest  to  us  except  as  marks  tirom  which  we 
infer  fiocQothin?  beyond  ihem.  It  is  not  the  color  and  superficial  exten- 
sion perceivou  by  the  eye  that  are  important  to  us,  but  the  object,  of 
which  ihoao  visible  appearances  testify  the  presence ;  and  where  the 
sensation  itself  is  indinerent,  as  it  generally  is.  wo  have  no  motive  to 
attend  particularly  to  it,  but  acquire  a  habit  of  passing  it  over  without 
distinct  consciousness,  and  going  on  at  once  to  the  inference.  So  that 
to  know  what  the  sensation  actually  was,  is  a  study  in  itself,  to  tfhicb 
the  painter,  for  example,  has  to  train  himself  by  special  and  long  con- 
tinued discipline  and  application.  In  tilings  further  removed  from  the 
dominion  of  tho  outward  senses,  no  ono  who  has  not  great  experience 
in  psychological  analysis  is  competent  to  break  this  intense  a«&ocintiou : 
ana  when  such  analytic  habits  do  not  exist  in  the  requisite  degree,  it  is 
hardly  possible  to  mention  any  of  the  habitual  judgments  of  mankind 
on  subjects  of  a  high  degree  of  abstraction,  from  the  being  of  GckI  and 
tho  immortality  of  the  soul  down  to  the  mnUipUcAtion  table,  which  are 
not,  or  have  not  beon»  considered  as.  matter  of  direct  intuition.  In 
saying  this  I  do  not  seek  to  prejudge  the-  question  of  transcendental 
metaphysics,  how  for  a  certain  number  o£  those  habitual  judgments  are 
really  intuitive,  or  otherwise.  I  only  point  out  the  strength  of  the 
tendency  to  ascribe  an  intuitive  character  to  judgments  which  are  mere 
inferences,  and  often  false  ones.  No  one  can  doubi  that  many  a  de- 
hulcd  visionary  h.is  actually  believed  that  he  was  directly  inspired  from 
heaven,  and  that  the  Almighty  had  conversed  with  him  face  to  face; 
which  yet  was  only,  on  his  part,  a  concltision  dra^vn  from  appearaiipca 
to  his  SEUises  or  feelings  in  his  internal  consciousness  which  were  alto- 
gether an  insuflicieiit  fimndution  for  any  such  belief.  Tho  caution. 
tlierefbre,  which  is  needful  against  this  class  of  errors,  could  not  with 
any  propriety  have  been  foregone ;  tliou^h  to  determine  whether,  on 
any  of  the  great  questions  of  metaphysics,  sucli  errors  are  actually 
committed,  belongs  not  to  this  place,  but,  as  I  have  so  often  said,  to  s 
different  science. 

ideu  M  inseparably  aeBociated  in  bis  miod,  and,  balancing  tha  ■pectmcn  on  hi*  finger*,  he 
eiclutnrd,  'it  is  certunljr  metallic,  and  irrypomUr^iM*"  Re  mistook hb /w^fmraf  of  ^ 
pondeiotitf  of  tho  sutnuoce  for  a  tnMtun  of  it 
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CHAPTER  V, 


FALLACIES  OF  GEVBOAUZATION. 


I 


\  1.  Tqe  c1as3  of  Fallacies  of  wlucb  we  arc  now  to  apoak,  U  xho 
most  extensive  of  all ;  embracing  a  greater  number  ana  variety  of 
unfounded  inferences  than  any  of  the  other  classes,  and  which  it  is  even 
more  difficult  to  reduce  to  sub-claMca  or  species.  If  the  attempt  made 
in  the  preceding  Books  to  define  tlio  principles  of  well-grounded  gener- 
alication  has  been  successful,  all  generalizations  not  conformable  to 
those  principles  might,  in  a  certain  sense,  bo  brought  under  the  present 
class  :  when  however  the  rules  are  known  and  kept  in  view,  but  a 
casual  lapse  committed  in  the  application  of  them,  this  is  a  blunder, 
not  a  fallacy.  To  entitle  an  error  of  generalization  to  the  latter  epithet, 
it  must  be  committed  on  principle;  there  must  lie  in  it  some  erroneous 

feneral  conception  of  the  inductive  process ;  the  legitimate  mode  of 
rawing  conclusions  from  observation  and  experiment  must  be  funda- 
mentally misconceived. 

Without  attempting  anything  ao  chimerical  as  an  exhaustive  classifi- 
cation of  all  the  misconceptions  which  can  exist  on  the  subject,  let  us 
content  ourselves  with  noting,  among  the  cautions  which  might  be 
suggested,  a  few  of  the  roost  useful  ami  needful. 

§  S.  In  the  first  place,  there  are  certiiin  kinds  of  generalization  which, 
-  the  principles  already  laid  down  bo  correct.  7nus£  bo  croundlcss : 
experience  cannot  afford  the  necessary  conditions  for  rstablitjliing  them 
by  a  correct  induction.  Such,  for  instance,  are  all  inferences  from  the 
order  of  nature  existing  on  the  earth,  or  in  the  solar  systttm,  to  that 
which  may  cxi«i  in  remote  parts  of  the  universe;  where  the  phenom- 
ena, for  aught  wo  know,  may  bo  entirely  different,  or  may  succeed  one 
another  according  to  different  laws,  or  even  according  to  no  fixed  law 
at  all.  Such,  again,  in  matters  dependent  on  causation,  arc  all  universal 
negatives,  all  propositions  that  assert  impossibility.  The  non-«xistonce 
of  any  given  phenomenon,  however  uniformly  ex|>orienee  may  as  yet 
have  testidod  to  tlte  fact,  proves  at  most  tlmt  no  cause,  adequate  to  its 
production,  has  yet  manifested  itself;  but  that  no  such  causes  exist  in 
nature  can  only  be  inferred  if  we  commit  liie  absurdity  of  supposing 
that  we  know  all  the  forces  in  nature.  Tl)e  supposition  would  at  least 
be  premature  while  our  acquaintance  with  some  even  of  those  which 
we  do  know  Is  so  extremely  recent.  And  however  much  our  knowl- 
e<lge  of  nature  may  hereafter  bo  extended,  it  is  not  easy  to  ace  how 
Uiat  knowledge  could  over  bo  complete,  or  bow,  If  it  were,  we  could 
ever  be  assured  of  its  being  so. 

The  only  laws  of  nature  which  afford  sufKciont  warrant  for  attribut- 
ing impossibility,  are  first,  those  of  number  and  extension,  which  are 
paramount  to  tlie  laws  of  the  sncco.ssion  of  phenomena,  and  not  ox- 
poeed  to  the  agency  of  counteracting  causes ;  and  secondly,  the  univer- 
sal law  of  causality  itself.  Tliat  no  v:irialirm  in  any  effect  or  consequonl 
will  take  place  while  the  whole  of  the  antcccdouts  remain  the  same, 
may  bo  affirmed  \^'ith  fiill  assurance.  But.  that  the  addition  of  some 
new  antecedent  might  not  entirely  alter  and  subvert  the  accustomed 
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consequent,  or  thai  antecedcnu  competent  to  do  this  do  not  exist 
n&ture,  we  are  in  no  case  empowered  positively  to  conclude. 

§  3.  It  is  next  to  be  rcmarlvcd  that  all  generalizations  which  profess 
like  the  theories  of  Thalcs,  Dcniocritus,  and  others  of  the  early  Greeks 
philosijphcrs,  10  resolve  all  things  into  some  one  clement,  or,  Hkc  nian^ 
modern  theories,  to  resolre  jphenomenii  nidically  difleretit  into  tho 
same,  are  necesaarily  false.  By  radically  difTiTciil  phenoniena  I  nioan 
impreasious  on  our  senses  nhich  differ  in  quality,  and  not  mci^^ly  in 
degree.  On  this  AubjccC  what  appeared  necetuary  was  said  iu  the 
chapter  on  the  Limits  to  tho  Explanation  of  Laws  uf  Nature;  but  os 
the  fallacy  is  even  in  our  own  timea  a  common  one,  I  stiall  touch  upon 
it  somewhat  further  in  this  place. 

When  WG  Bay  ihat  the  force  which  holds  tlie  planets  in  tlieir  orbits 
is  resolved  iuto  gravity,  or  that  the  force  which  make  Kubsiances  com- 
bine c.hemica.lly  is  resolved  into  electricity,  we  advert  in  tho  one  cose 
what  is,  and  in  tho  other  case  what  might,  and  probably  will  ultimately 
be  a  legitimate  result  uf  induction.  In  both  these  ca^es,  motion  is 
resolved  into  motion.  Tlie  asHcrlion  is.  that  a  case  of  motion,  wlucb 
was  supposed  to  be  special,  and  to  follow  a  distinct  law  of  its  own« 
couforms  to  and  is  included  in  the  general  law  which  regulates  aaotfaer 
class  of  motions.  But,  fi-om  these  and  similar  general ixations,  counte- 
nance and  currency  haa  been  given  to  utteraptn  to  resolve  not  motion 
into  motion,  but  heat  into  motion^  light  intu  motion,  ttensation  itself  into 
motion  {aa  in  Hartley's  doctrine  of  vibraiiuns) ;  states  of  consciousneas 
into  states  of  the  nervous  syt^tcm,  as  in  the  ruder  forms  of  the  snatcrri- 
alist  philosophy;  vital  phenomena  into  mechanical  or  chemical  pro- 
cesses, as  in  some  Kchools  of  phyrtiology. 

Now  I  am  far  from  pretending  that  it  may  not  be  capahle  of  proof, 
or  thai  it  would  uot  be  a  veiy  important  addition  to  our  knowledge  ii 
proved,  that  ccitain  motions  in  the  particles  of  bodit>8  are  among  the 
c&fftffViaA.t  of  the  production  of  ht;at  or  light;  thai  certain  assignable 
physical  modifications  of  the  nerves  may  bo  among  the  conditwna  not 
only  of  our  sensations  or  emolitms,  but  even  of  our  thoughts;  that  cer-  , 
tain  mechanical  and  chemical  conditions  may,  iu  the  order  of  natiu'e,  be 
sufhcient  to  determine  lo  action  tho  physiological  laws  of  life.  All  1 
insist  upon,  in  common  with  every  sober  thinker  sinto  modem  science 
lias  been  definitively  constituted,  is,  that  it  shall  not  be  8uj>posed  that  by 
proving  these  things  one  slop  would  be  made  towai-ds  a  real  explanation 
of  heat,  light,  or  sensation;  or  that  tlie  generic  peculiarity  of  tl)o«e 
phenomena  can  be  in  the  least  degree  evaded  by  any  such  ducoveries, 
however  well  established.  Let  it  be  shown,  for  instance,  that  tho 
most  complex  series  of  physical  causes  and  effects  succeed  one  anol  her 
in  the  eye  and  in  the  brain  to  produce  a  sensation  of  color ;  rays  falling 
upon  tho  eye,  refracted,  converging,  crossing  one  another,  making  an, 
inverted  image  on  the  retina,  and  alier  this  a  motion — let  it  ho  a 
vibration  or  a  rush  of  nervous  fluid,  or  wliaiever  else  you  are  pleased  lo 
8uppr>so,  alinig  the  optic  nor\'o^a  propagation  of  this  motion  to  the 
bram  itself,  and  as  many  more  different  motions  as  you  chooee;  stilly 
at  the  end  of  these  motions,  there  is  something  which  is  not  a  motion^ 
there  is  a  feeling  or  sensation  of  color.  Wliatevcr  number  of  motions 
we  may  be  able  to  interpolate,  and  whetlier  they  be  real  or  iranginory. 
wc  shall  stiU  find,  nt  the  end  of  tho  series,  a  motion  antecedent  and  a  cohu 
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coiii^o<ltient.  The  mode  in  which  any  one  uf  ibe  muiions  prtxluces  the 
next,  tnigVit  possibly  be  susocptihlu  of  cxplanatinu  by  Bomc  general 
law  ul'  moiioQ  previously  known;  but  the  mode  in  which  tlic  last  mo- 
tion produced  Uie  sensation  of*  color,  cannot  bo  explained  by  any  law 
of  molion;  it  i:t  the  law  of  color;  which  is,  and  iiiuttt  always  remain  a 
peculiar  thing.  Wliere  our  consciouBnoas  recognizes  between  two 
phenomena  an  inherent  di»tinctioii ;  where  wo  are  sensible  of  a'ditl'er- 
enco  which  is  not  merely  of  degree,  and  feel  that  no  adding  ono  of  the 
phenomena  to  itself  would  produce  the  other;  any  theory  which 
attcmpLi  to  hrinff'  either  under  the  laws  of  tlie  other  must  he  I'alsc; 
though  a  tlieor)*  which  merely  treats  tlie  one  as  a  cause  or  condition  ol 
the  other,  may  possibly  be  true. 

§  4.  Among  the  remaining  forms  of  erroneous  gencralizatiun,  aev- 
eral  of  those  most  worthy  of  and  most  retjuirinj^  ni.»tice  have  fallen  under 
our  examination  in  former  places,  where,  in  investigating  the  rules  oi 
correct  induction,  wc  have  }iad  itccosion  to  advert  to  the  distinction 
between  it  and  some  common  mode  uf  the  incoiTect.  In  tliis  mimber 
is  what  I  have  formerly  called  iltc  natural  hitluction  of  uninquiring 
minds,  the  Induction  of  the  ancients,  wlitch  proceeds  per  enumcralia' 
ncin  siinplice7n:  "This,  that,  and  the  other  A  are  B,  I  cannot  think  oi 
any  A  which  is  not  B,  therelbre  every  A  is  B."  As  a  final  coudem- 
nation  of  this  rude  and  blovenly  niude  of  generalization,  I  will  <]uolt) 
Bacon's  emphatic  deuunciatiuu  of  it ;  the  most  important  part,  ai>  I  have 
more  than  once  ventured  to  assert,  uf  tlie  permanent  service  rendered 
by  him  to  philosophy.  "Induclio  fiua?  procedit  per  enumcrationem 
itimplicem,  res  pucriUs  est,  ot  precano  eoncludit,"  (concludes  only  by 
ijour  leave,  or  provisionally,)  "  et  periculo  expouitur  ah  instanliu  con- 
iradictoria,  et  plerumtpie  eecnndum  pauciora  quam  par  oat,  et  ex  hta 
tantummodo  qure  prctsto  aunt  pronunciat.  At  Inductio  quae  ad  inven- 
tioneoi  et  demonstrationem  ScieDtiai'um  oc  iVi'tium  crit  ulilis,  Naturara 
^eparare  debet,  per  rejectiones  et  oxclusioDcs  debilas;  ac  dcindo  post 
negativas  tot  quot  guffaciunt,  super  alfirroativaa  concludere." 

I  have  already  said  that  the  mode  of  Simple  Enumeration  is  still  the 
common  and  received  method  of  Induction  iii  whatever  relates  to  man 
ami  society.  Of  this  a  very  lew  instances,  mure  by  way  of  mcmenin 
than  of  instruction,  may  siillke.  What,  for  example,  is  to  be  thought 
of  all  the  '*  common-senso"  maxims  for  which  the  following  may  serve 
as  the  univei-sal  formula  :  "  Whatsoever  has  never  been,  will  never 
be.''  As  for  example  :  negroes  h.avo  never  been  aa  civilized  as  whites 
sometimes  are,  therefore  it  is  impossible  they  should  be  so.  Women, 
as  a  clasfl,  have  not  hitherto  equaled  men  as  a  class  in  intellectual 
energy  and  comprehensivene-ss,  therefore  they  are  necessarily  iufcrior. 
Society  cannot  prosper  without  this  or  the  other  institution  ;  c.  g.,  in 
Aristotlc'K  time,  without  slavery ;  in  later  times,  without  an  established 
priesthood,  without  artificial  distinctions  of  ranks,  &r.  Ono  working 
man  in  a  thousand,  educated,  while  the  nine  hundred  and  nineiy-nine 
remain  uneducated,  has  usually  aimed  at  raising  himself  out  of  his 
class,  therefore  education  makes  people  dissatis^ed  with  thoii  condi* 
tion  in  life.  Bookish  men,  taken  Irom  speculative  pursuits  and  set  to 
work  ou  something  they  know  iiuihing  about,  have  generally  been 
found  or  thought  to  do  it  ill ;  therefore  philosophers  are  unfit  for  busi' 
ni«3.    &:c.,   &C.      AU  theee   are   inductions  by  simple  enumeration. 


dlMt*  FALLACIES. 

Reasons  having  some  reference  to  the  canons  of  scientific  investigatioo-j 
may  Imve  been  given  or  altcmptod  to  be  gi%-en  for  fievcral  of  thesc^ 
propuBilioiin;  but  to  the  multitude  of  those  who  panel  ihem,  the 
tnumeratio  ainiplex,  ex  hi*  tantvmmoSo  qv<v  j>rir8to  tvnt  j^onvnciamt, 
is  the  solo  evidence.  Their  fallacy  coneiau  in  this,  llial  ibcy  are  induc- 
tions without  eUiniuutton ;  there  liaa  been  no  real  comparison  of  lu- 
stances;  nor  even  ascertainmcnl  of  the  inatcrinl  circumstances  in  OEiy 
given  instance.  There  is  also  tlio  further  error,  of  forgetting  thai  such 
gencralizntions,  even  if  well  established,  cannot  be  ultimate  tniths,  but 
must  be  the  results  of  other  laws  much  more  elttmeniary  ;  and  there- 
fore could  at  moat  be  admitted  as  empirical  law3,  holding  good  within 
the  limits  of  space  and  lime  by  which  the  particular  observations'  that 
suggested  the  generalization  wore  bounded. 

i  his  error  of  placing  mere  empirical  laws,  and  law-a  in  which  there 
is  uo  direcx  evidence  of  causation,  on  the  same  footing  of  certainty  as 
laws  of  cause  an  effect,  and  error  wliich  is  at  the  root  of  perhaps  iho 
greater  number  of  bad  inductions,  is  exemplified  only  in  its  grossest 
form  in  tho  kind  of  generalizations  to  which  we  have  now  referred. 
These,  indeed,  do  not  jiosscss  even  the  degree  of  evidence  which  per- 
tains to  a  well-ascertained  empirical  law;  but  admit  of  refutation  on 
the  empirical  ground  iiself,  with(»ut  ascending  to  causal  laws.  A  little 
roflcciion,  indeed^  will  show  thnt  mere  negntiona  can  only  form  the 
ground  of  the  lo^vest  and  least  valuable  kind  of  empirical  law.  A 
phenomenon  has  never  been  noticed;  this  only  proves  that  the  condi 
tions  of  that  phenomenon  have  nut  yet  occurred  in  human  experience, 
but  does  not  prove  that  they  may  not  occur  to-morruw.  There  is  a 
higher  kind  oi  enipirical  law  than  this.  lumiely,  when  a  phenomenon 
wliich  is  observed  presents  within  the  limits  of  observation  a  series  of 
gradations,  in  which  a  regularity,  or  something  like  a  mathematicft] 
faw,  is  perceptible :  fn>m  which,  therefore,  pomething  may  be  ration- 
ally presumed  as  to  those  terms  of  tho  scries  which  are  beyond  the 
limits  of  observation.  But  in  negation  there  arc  no  gradations,  and  no 
series :  the  goncralizalions,  theretore,  which  deny  the  possibility  of  any 
given  condition  of  Man  and  Society  merely  because  it  has  never  yet 
been  witnessed,  cannot  possess  this  higher  degree  of  validity  even  as 
empirical  laws.  Whot  is  more,  the  minuter  examination  which  ihnx 
higher  order  of  empirical  laws  presupposes,  being  applied  to  the  sub- 
ject matter  of  these,  not  only  docs  not  confirm  bul  actually  refutes 
them.  For  in  reality  the  past  history  of  Man  and  Society,  instead  of 
exhibiting  them  as  immovable,  unchangeable,  incapab'e  of  ever  pre- 
senting now  phenomena,  shows  them  on  the  contrary  Lt  be,  in  many 
most  important  particalars,  not  only  changeable,  but  aclubily  undergo- 
ing a  progressive  change.  The  empirical  law,  therefore,  best  expres- 
sive, in  most  cases,  of  the  genuine  result  of  observation,  would  he,  not 
that  such  and  such  a  phenomenon  will  contiimc  unchanged,  but  that  it 
will  continue  to  change  in  some  particular  manner. 

Accordingly,  while  almost  all  generalizations  relating  to  Man  and 
yuciety,  antecedent  to  the  lost  fifty  years,  have  erred  in  the  gross  way 
which  wo  have  attempted  to  characterize,  namely,  by  implicitly  a8< 
suming  that  human  nature  and  society  will  for  ever  revolve  in  the 
same  orbit,  and  exhibit  essentially  the  same  phenomena ;  which  is  also 
the  vulgar  error  of  practicalism  and  common  sense  in  our  owii  day, 
espcc'ally  in  Great  I^ritain;  the  more  thinking  minds  of  tJio  presonl 


PALLACIEfl  OP  GENEBALIZATION. 


480 


age,  having  applied  a  more  minute  analysis  tn  the  past  record:)  of  uui 
race,  bavo  for  the  most  part  adopted  the  contrary  opinion,  tbat  the 
human  apeciea  is  in  a  state  of  necessary  progression,  and  that  from  the 
termiS  of  the  aeries  which  are  past  wo  may  infer  with  certainty  tlinso 
which  are  yet  to  come.  Of  this  doctrine,  considered  as  a  philoi^ojiliica] 
tenet,  we  shall  have  occasion  to  speak  fully  in  the  concludin<r  Il^Hik. 
If  not,  in  all  its  forms,  free  from  error,  it  is  at  least  always  free  from 
the  grostf  and  stupid  error  which  we  prcriously  exemplified.  But,  in  all 
except  the  most  eminently  philosophical  mind:^,  it  is  infected  4riih  pre- 
ciaeiy  the  same  kind  of  fallacy  as  that  is.  For  we  must  remember  that 
even  this  other  and  better  generalization,  the  progressive  change  in  the 
condition  of  the  human  species,  is,  after  ull,  but  an  empirical  law  :  to 
which,  moreover,  it  w  not  difiicult  to  point  out  exceedingly  large  excep- 
tions ;  and  even  ifUiese  could  he  ^ot  rid  of,  either  by  disputing  tho  facts 
or  by  explaining  and  Umiting^  the  theory,  the  general  objection  remains 
valid  agiiinst  the  supposed  law,  as  applicable  to  any  other  thap  what,  in 
uur  third  Book,  were  termed  Adjacent  Cases.  For  not  only  is  it  no  ulti* 
mate,  but  not  even  a  causal  law.  Changes  do  indeed  take  place  in 
human  affairs,  but  every  one  of  those  changes  depends  upon  detcrrai 
nate  causes;  the  "  progreasibility  of  the  species"  is  not  a  cause,  but  a 
summary  cxpreaslou  for  the  general  result  of  all  tho  causes.  So  Boon 
as,  by  a  quite  different  sort  of  induciitm,  it  shall  be  ascertained  what 
causes  have  produced  these  successive  changes  from  the  beginning  of 
history  in  so  mr  as  they  have  really  taken  place,  and  by  what  causes  of  a 
contrary  tendency  they  have  been  occasionally  checked  or  entirely  coun- 
teracted, we  shaU  then  be  prepared  to  predict  the  future  with  reason, 
able  foresight ;  we  shall  bo  in  possession  of  the  real  law  of  tho  future ; 
and  shall  be  able  to  dedai'e  upon  what  circumstances  tho  continuance 
of  die  same  onward  movement  will  eventually  depend,  fiut  this  it  is 
tho  error  of  many  of  the  moro  advanced  thinkors,  in  the  present  age, 
to  overlook ;  and  to  imagine  that  the  empirical  law  collected  from  a 
mere  comparison  of  tho  condition  of  our  species  at  difforentpast  times, 
is  a  real  taw,  is  t/ie  law  of  its  changes,  not  only  past  but  also  to  come. 
The  truth  is,  that  the  causes  upon  which  the  phenomena  of  tlio  moral 
world  depend,  are  in  every  age,  and  almost  in  every  country,  com- 
bined ia  some  dilferent  proportion ;  so  lliat  it  is  scarcely  to  bo  expect- 
ed  that  the  general  result  of  them  all  should  couform  very  closely,  in 
its  details  at  least,  to  any  uniformly  progressive  sories.  And  all 
generalizations  which  aflirm  that  mankind  have  a  tendency  to  grow 
better  or  worse,  richer  or  poorer,  more  cultivated  or  more  barbarous, 
that  population  increases  fa?«ter  than  subsistence,  or  subsistence  than 
population,  that  inequality  of  fortunes  has  a  tendency  to  increase  or  to 
break  douni.  and  tlio  like,  propositionsofcotisiderable  value  as  empiri- 
cal laws  within  certain  (but  gonerully  rather  narrow)  limits,  are  in 
reality  true  or  false  according  to  times  and  circumstances. 

What  we  have  said  of  empirical  generalizations  from  timet  past  to 
times  still  to  come,  holds  equally  true  of  similar  generalizati  ms  from 
present  times  to  timed  post;  when  men  whose  acquaintance  with  moral 
and  social  facts  is  confined  to  their  own  age,  tidce  the  men  and  the 
things  of  that  age  for  tho  type  of  men  and  things  in  general,  and  apply 
without  scruple  to  the  interpretation  of  the  events  of  history,  the  em- 
pirical laws  which  represent  sufficiently  for  daily  guidance  the  com- 
mon phenomena  of  human  nature  at  that  time  and  in  that  particular 
3(1 
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»tate  of  socicly.  If  examples  urc  wantuJ,  almost  every  historkul  work, 
unlil  a  voi-y  recent  period,  aboundeii  in  them.  Tlie  fiame  may  be  said 
of  those  wiio  generalize  empirically  from  the  people  of  ibeir  ovru 
couniry  lo  iho  people  of  other  countries,  as  if  human  beings  ibil» 
jutlged,  and  acted,  everywhere  in  the  same  manner. 

§  5,  In  the  foregoing  instances,  the  distinction  is  confounded  betweeii 
empirical  luws,  wbich  oxprcds  merely  the  customary  order  of  the  suc- 
cCHsion  ol^eflecui,  and  die  laws  of  causation  on  which  the  cfTects  depend. 
Tlierc  may,  however,  he  incorrect  gencrulization  when  thia  miAtako 
is  not  committed;  when  the  investigation  takes  its  proper  direciiou, 
dial  of  causes,  and  the  result  erroueoualy  obtained  purports  to  be  a 
really  rauital  law. 

Tlie  must  vulgar  foi-ra  of  thb  fallacy  is  that  which  is  commonly  called 
post  Jtoc,  ergo  j/roj/trr  ftoc,  or  cum  hoct  trgo  propter  hoc.  As  fvheu  it  is 
inferred  that  Kngland  owes  her  indiwirial  preeminenc-e  to  her  restric- 
tions on  commerce:  as  when  the  old  school  of  financiers,  and  I  am 
sorry  to  add,  Coleridge,  maintained  that  the  national  debt  was  one  of 
the  causes  of  the  national  prosperity :  as  when  the  excellence  of  the 
Church,  of  the  Houses  of  Lords  and  Commons,  of  the  procedure  of 
the  law  courts.  &c.,  are  inferred  from  the  mere  fact  tliat  the  counlry 
has  prospered  under  tliera.  In  those  and  similar  cases,  if  it  can  be 
rendered  pi-obable  by  other  evidence  that  the  supposed  causes  have 
some  tendency  to  produce  the  utVuct  ascribed  lo  tliem,  the  fact  of  \la 
having  been  produced,  though  only  in  one  instance,  is  of  some  vidue 
as  a  verification  by  specific  experience:  hut  in  itself  it  goes  scnrccly 
any  way  at  all  towards  establishing  such  a  tendency,  smce,  ndmiliing 
the  clTect.  a  hundred  other  antecedents  could  show  an  equally  strong' 
title  oi  that  kind  to  be  considered  as  the  cause. 

In  these  examples  we  see  bad  generali2ation  a  posteriori,  or  empir- 
icism properly  so  called  :  causation  inferred  from  caHual  conjunction, 
without  either  duo  elimination,  or  any  presumption  arising  from  known 
properties  of  thn  supposed  agent.  But  bad  generalization  a  priori  ia 
fully  as  common ;  which  is  properly  called  false  theory ;  canclusioDS 
dra\>'n,  by  way  of  deduction,  &om  properties  of  some  one  agent  which 
is  known  or  supposed  to  be  present,  all  other  coexisting  agents  being 
overlooked.  As  the  former  is  the  error  of  sheer  ignorance,  so  the 
latter  is  efipecially  that  of  instructed  minds ;  and  is  mainly  committed 
in  attempting  to  explain  complicated  phenomena  by  a  simpler  theory 
than  their  nature  admits  of.  A»  when  one  school  of  physicians  sought 
for  the  universal  principle  of  all  disease  in  "  lentor  and  morbid  viscid- 
ity of  the  blootl,"  and  imputing  most  bodily  derangements  to  mechan- 
ical obstructions,  thought  lo  cure  them  by  mechanical  remedies  ;•  while 
another,  tlio  chemical  school,  "  acknowledged  no  source  of  disease  but 
the  presence  of  some  hostile  acid  or  alkali,  or  some  deranged  con- 

•  "Thus  Kourcroy,"  laj*  Dr.  Paris,  "cxplsinfil  Ihe  op<»nilian  of  mffrcur^'by  its  specifio 
irravity,  nnd  llie  advocate*  of  thin  doctrine  foTored  the  Rrnpral  introductinn  o(i\\f  prppara* 
nana  of  iron,  esn^iallv  in  schirnii  of  the  aplwri  or  lirer,  upon  tho  B&me  hypothcnoat  phn* 
cnple ;  for,  Kay  iWy,  wnntcvcr  la  raoflt  forcible  in  rcmoviDjg  the  obiliuclion  roual  tie  Ihft 
Tiowl  proper  instrument  of  cure;  such  »"  fciwi,  which,  iM-sidea  the  ntlcnnatlng  power  with 
which  it  is  furmaheil,  hnB  still  a  K^^ater  force  in  thia  cae«  frum  Ihv  trravity  of  its  particlM, 

vbicb,  being  tmun  Uuiei  sp^vUirally  heavier  than  any  vegetable,  acta  in  proportion  with 
•troDger  impulse,  and  therefore  la  a  more  powerful  tlcobainicnt.    I'hia  may  bo  taken  aa  s 

pecitneii  of  th«  atyle  in  wUirh  llirsv  niiKhanical  phyHiciana  rcaaoned  ukI  pmctisoil " 

^hannarolow*n.  pp.  3H-9. 
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dition  in  the  chemical  composition  of  the  fluid  or  solid  parts,"  and 
conceived,  tlierelore,  that  "  all  remedies  must  acl  by  producine;  chem- 
ical clianges  in  the  body.  We  find  Toumeibrt  biutlly  engaged  in  tesl- 
inp  every  veeotahle  jnioe,  in  order  to  discover  in  it  some  traces  of  an 
acid  or  alkalme  ingredient,  which  might  conibr  upon  it  medicinal  ac* 
tivity.  Tho  fatal  errors  into  whicli  Buch  an  hypothesis  was  liable  to 
betray  the  practitioner,  roccivo  an  awful  ilhistration  in  the  historv  of 
the  memorable  fever  that  rn^ed  at  Leydcn  in  the  year  1G99,  and  wliich 
consigned  two-thirds  of  the  population  of  that  city  to  an  untimely 
grave;  an  event  which  in  a  great  measure  depended  upon  tho  Pro- 
fessor Sylvius  de  la  Boe,  who  liaving  just  embraced  the  chemical  doc- 
trinoaofVan  Helmont,  assigned  the  origin  of  tho  diBtemperto  a  pre- 
vailing acid,  and  declared  thnt  it«  cure  could  alone  be  eflected  by  the 
copious  administration  of  absorbent  and  testaceous  medicines."*  John 
Brown,  tho  author  of  tho  famous  Brunoninn  Theorj-,  "  generalized  dis- 
eases, and  brought  all  ^vithin  the  compass  of  two  grand  clasiu>s,  those 
of  increased  and  diminished  excitement;"  and  maintained  "  that  every 
agent  which  could  operate  on  the  human  bi>dy  was  a  stimulant,  having 
an  identity  of  action,  and  differing  only  in  tho  degree  of  its  force  ;  so 
that  according  to  his  views  the  lancet  and  the  brandy  bottle  were  but 
the  opposite  extremes  of  one  and  the  samo  class. "t 

These  aberrations  in  medical  theory  have  their  exact  paralleU  in 
politics.  All  the  doctrines  which  ascribe  absolute  goodness  to  partic- 
ular forms  of  government,  particular  social  arrangements,  and  even  to 
particular  modes  of  education,  without  reference  to  the  state  of  civiliza- 
tion and  tho  various  distinguishing  characters  of  the  society  for  which 
they  aro  intended,  are  open  to  the  sams  objection — that  of  assuming 
one  class  of  influencing  circumstances  to  be  the  paramount  rulers  of 
phenomena  whicJi  depend  in  an  equal  or  greater  degree  upon  many 
ochers.  But  on  these  considerations  it  »  tho  less  necessary  that  we 
should  now  dwell,  as  they  will  occupy  our  attention  very  largely  in 
the  concluding  Book. 

§  6.  The  last  of  tlie  modes  of  erroneous  generalization  to  which  I 
shall  a4lvert,  is  that  to  which  we  may  give  the  name  of  False  Analogies. 
This  Fallacy  stands  distint^urfhed  from  those  already  treated  of  by  the 
peculiarity,  that  it  does  not  even  simulate  a  comploro  and  conclusive 
induction,  but  consists  in  the  misapplication  of  an  argunjcnt  which  it 
at  best  only  admissible  as  an  inconclusive  presumption,  where  roo) 
proof  is  unattainable. 

An  argument  from  analogy,  is  an  inference  that  what  is  tnie  in  a  cer- 
tain cose  is  true  in  a  case  known  to  be  womcwhat  similar,  but  not  known 
,  to  bo  exactly  parallel,  that  is,  to  be  similar  in  all  the  material  circum- 
stances. An  object  has  the  property  B :  another  object  is  not  known  to 
have  that  propertv,  but  resembles  the  first  in  a  property  A,  not  knowTi  to 
be  connected  with  B;  and  the  conclusion  to  which  the  analogy  points, 
U  that  this  ol^ect  has  the  property  B  also.  As,  for  example,  thnt  the 
planets  aro  inhabited  because  the  oartb  is.  The  planeta  resemble  the 
earth  in  describing  elliptical  orbits  round  the  sun,  in  being  attractoii 
by  it  and  by  one  another,  in  being  spherical,  revolving  upon  iheir  axes 
fcc. ;  but  it  is  not  known  that  any  of  these  properties,  or  uU  of  chem 
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together,  are  the  condilioos  upon  wliicli  the  powesfnon  of  inlinhilants 
is  dependent,  or  are  even  marks  uf  (hose  condition)!.  Nevortholoss, 
so  long  as  we  do  not  know  whnt  tho  conditions  are,  lliey  may  bo  con- 
nected by  Homo  law  of  uatiire  %Tith  those  cumnion  properties ;  and  to 
tlio  extent  of  that  posaibilitv  the  planets  are  more  likely  to  be  inhabited, 
tliaii  if  tht-y  did  not  roscmblc  the  earth  at  all.  Thid  non-assi|;Tinble 
and  generally  small  increase  of  probability,  beyond  what  would  oilier- 
wise  oxidC,  is  all  the  evidence  which  a  conclusion  can  derive  from 
analogy.  For  if  wa  liavo  any  the  slightest  reason  to  suppose  any  real 
connexion  between  iho  two  pi-opertics  A  and  B,  the  argument  is  tio 
longer  one  of  analogy.  If  it  had  been  ascertained  (I  purposely  ptit 
an  absurd  tiupposition)  that  there  waa  any  connexion,  by  catiRBtion, 
between  tho  lact  of  revolving  round  an  axis  and  the  existence  of  ani- 
mated beings,  or  if  there  were  any  reasonable  ground  for  even  suapcct- 
iug  such  a  connexion,  a  probability  would  arise  of  the  existence  of 
inhabituntff  in  the  planets,  which  might  be  of  any  degree  of  strength, 
up  to  a  complete  induction ;  but  we  should  then  infer  the  fact  from  the 
ascertained  or  prestuncd  law  of  causation,  and  not  from  tlie  analogy-  of 
the  earth- 

Tlie  name  analogy,  however,  is  sometimes  employed  by  extension, 
lo  denote  those  arguments  of  an  inductive  character,  but  not  amount- 
ing  to  a  real  iuductiou,  which  are  employed  lo  strengthen  the  argument 
drawn  fnjm  a  simple  resemblance.  Though  A,  the  properly  common 
to  tho  two  cases,  cannot  be  shown  lo  bo  Uie  cause  or  effect  of  B,  tho 
analogical  reasoner  will  endeavor,  if  he  can,  to  show  tliat  there  is  sonae 
less  fJosc  degree  of  connexion  between  them ;  tliat  A  is  one  of  a  Be"! 
of  conditions  from  which,  when  all  united,  B  would  result;  or  is  an 
occassional  effec  of  some  cause  which  has  been  known  also  to  produce 
B;  and  the  like.  Any  of  which  things,  if  shown,  would  lender  tlio 
existence  of  B  by  so  much  more  probable,  than  if  there  had  not  been 
even  tliat  amount  of  known  cotmexion  l>etweon  B  and  A. 

Now  an  error,  or  fallacy,  of  analogy  may  occur  in  two  ways.  Some- 
times it  consists  in  employing  an  argument  of  either  of  the  above  kinds 
with  correctness  indeed,  but  overrating  its  probative  force.  This  very 
common  aberration  is  sometimes  supposed  to  be  particularly  incident 
to  porsdiis  distinguished  for  their  imagination ;  but  in  reality  it  is  the 
characteristic  intellectual  vice  of  tha^^e  wliose  imaginations  are  biufron, 
either  ti-oro  want  of  exercise,  natural  defect,  or  the  narrowness  of  their 
range  of  ideas.  To  such  minds,  objects  present  themselves  clothed  in 
but  few  properties ;  and  as,  ihorcfbrc,  few  analogies  between  one  ob- 
ject and  another  occur  to  Uicm,  Uiey  almost  invariably  overrate  tho 
degree  of  importance  of  iho«e  few:  while  one  wliose  fancy  takes  a 
wider  range,  j>erceives  and  remembers  so  many  analogies  tending  to 
conlliding  conclusiuus,  that  he  is  not  so  likely  to  lay  undue  stress  upon 
any  of  them.  We  always  Bnd  that  those  are  the  greatest  slaves  to 
metaphorical  language  who  have  but  one  set  of  metaphors. 

But  this  is  only  one  of  tho  modes  of  enxjr  in  the  ejiiploj-roent  of 
arguments  of  analogy.  There  is  another,  more  properly  deferring  the 
tiame  of  fallacy;  namely,  when  resemblance  in  one  point  is  inferred 
from  resemblance  in  another  point,  although  there  ie  not  only  no 
evidence  lo  connect  tho  two  circumstances  by  way  of  causalion,  hui 
the  e\idence  tcnls  positively  to  disconnect  them.  This  is  properly  the 
Fallacy  of  False  Analogies. 
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A&  a  first  inetance,  we  may  cite  that  favorite  a]*gumcnt  in  ilefcoce 
of  absolute  power,  drawn  from  tlio  aualogy  of  patemal  government  in 
a  fiunily,  which  government  is  not,  and  by  umvorsal  admission  ought 
not  to  bo,  conirultcd  bi/  (though  il  Bometimen  ouglit  to  be  controlled 
Jbr)  the  children.  Paternal  government,  in  a  Tumily,  works  well; 
therefore,  says  tho  argument,  despotic  goverumeuL  in  aetate  will  work 
well :  implying  that  the  beneficial  working  of  parental  goverumeol 
depends,  m  tho  &mily,  upon  the  only  point  which  it  lioa  in  common 
with  political  dospotiam,  namely,  irreaponsibility.  Whereaa  it  does  not 
depend  upon  thai,  but  upon  two  other  attributes  of  parental  govern- 
moDt,  the  aflectiou  of  the  parent  for  the  children,  and  the  guperiority  of 
the  parent  in  wisdom  and  oxpeneuce ;  neither  of  wliich  propeniee  can 
be  reckoned  upon,  or  are  at  all  likely  to  exist,  between  a  political 
despot  and  his  subjects;  and  when  either  of  these  circumstances  fails, 
even  in  the  family,  and  the  influence  of  the  irrcsponsibiUty  is  allowed 
to  work  uncorrected,  tho  result  is  anytliing  but  good  government. 
This,  therefore,  is  a  false  imalogy. 

Another  exampio  is  the  not  micommon  dicittvif  that  bodies  politic 
liave  youth,  maturity,  old  age,  and  death,  hke  bodies  natural :  that 
after  a  certain  duration  of  prosperity,  they  tend  sponiancou«ly  to  decay. 
This  also  is  a  iaise  analogy,  because  the  decay  of  the  vital  powers  m 
an  animated  body  can  be  distinctly  traced  to  the  natural  progrefls  of 
UiOBC  very  clianges  of  strucluro  which,  in  their  earlier  stages,  constitute 
its  growth  to  maturity ;  while  in  the  body  politic  tliu  progress  of  those 
changes  cannot,  generally  speaking,  have  any  etl'ect  but  tho  slill  further 
continuance  of  growth  :  it  is  the  stoppage  of  tliat  progress,  and  the 
commencement  of  retrogression,  that  alone  would  constitute  decay. 
Bodies  politic  die,  but  it  is  of  disease,  or  violent  death :  they  have  no 
old  ago. 

The  following  sentence  firom  Hooker's  Mcdesiastical  Polity  is  an 
instance  of  a  false  analogy  from  physical  bodies  to  what  are  called 
bodies  politic.  "A&  Uiere  could  b«  in  natural  bodies  no  motion  of  any- 
tliing unless  there  wore  some  which  moveth  all  things,  and  continueth 
immovable ;  even  so  in  politic  societies  thcro  roust  be  some  unpunisli- 
able,  or  else  no  man  shall  sulfcr  punishment"  There  is  a  double 
fallacy  here,  for  not  only  the  analogy,  but  the  premise  from  which  it  is 
drawn,  is  untenable.  The  notion  that  there  must  be  something  im* 
movable  which  moves  all  others,  is  tho  old  scholastic  error  of  a^^runwm 
mobile. 

Some  of  iho  false  analogies  upon  which  systems  of  physics  were 
confidoulJy  grounded  in  the  time  of  the  Greek  philosophers,  arc  such 
as  wo  now  call  fanciful;  not  that  the  re»eniblBnces  are  not  ol^cn  real, 
but  that  it  is  long  since  any  ono  has  been  inclined  to  draw  from  tlicm 
the  inferences  which  were  then  drawn.  Such,  for  instance,  ore  tlie 
ciuious  speculations  of  llie  Pythagoreans  on  tlio  subject  of  numbers. 
Finding  that  tlie  distances  of  the  planets  bore  or  seemed  to  bear  to  one 
another  a  proiKJition  not  varying  much  from  that  of  llie  divisions  of  the 
monochord,  they  infen-ed  from  it  the  existence  of  nn  inaudiblu  music, 
that  of  the  spheres  ;  as  if  the  music  of  a  harp  had  depended  solely  on 
the  numerical  proportions,  and  not  on  the  material,  nor  even  on  the  ex 
istencc  of  any  material,  any  strings  at  all.  It  has  been  similarly  ima* 
gined  that  certain  combinations  of  numbers,  which  were  found  to  pre- 
vail in  sonic  natural  phenomena,  must  run  through  the  whole  of  nature : 
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na  tlmt  there  miiHt  ha  four  olemcnts,  because  there  arc  four  poasHfln 
combinacions  of  hot  and  cold,  wet  and  dry  :  that  tliero  rnust  bo  sovexi 
planets,  because  there  were  seven  motaU,  and  even  because  there  were 
seven  days  of  the  week.  Kepler  himself  thought  that  there  coold  be 
only  Rix  planets  because  there  were  only  live  regular  BoUd«.  With  tiiese 
wo  may  class  the  reasonings,  so  common  in  the  speculations  of  the 
ancients,  founded  upon  a  supposed  ^perfection  in  nature ;  meaning  by 
nature  the  customary  order  of  events  as  they  take  place  of  themselves 
without  human  interference.  This  also  is  a  rude  guess  at  an  analegy 
supposed  to  pervade  all  phenomena,  however  dissimilar.  Since  wfast 
was  thought  to  be  perfection  appeared  to  obtain  in  soma  phenomeoi. 
It  was  in^rred  to  obtain  in  all.  "  We  always  suppose  that  which  U 
belter  to  take  place  in  nature,  if  tt  l»e  poAsible,"  says  Aristotle  :  an3 
iho  vaguest  and  moei  heterogeneous  qualities  hcinp^  confounded  to- 
gether under  the  notion  of  being  better,  ihore  was  no  limit  to  the  wild- 
ness  of  the  inferences,  Thiw,  because  the  heavenly  bodies  were  "  per- 
fect," diey  must  move  in  circles,  and  uniformly.  For  "  they"  (the 
Pythagoreans)  "would  not  allow,*'  saysGeminus,*  "  of  any  such  disor- 
der among  dinne  and  eternal  things,  ns  that  they  should  sometimes 
move  quicker  and  sometimes  slower,  and  sometimes  stand  still ;  for  no 
one  would  tolerate  such  anomaly  in  the  ranvemcnts  even  of  a  man 
who  was  decent  and  orderly.  The  occasions  of  life,  however,  ar6 
oflen  reasons  for  men  going  quicker  or  slower,  but  in  the  incorrupt- 
ible nature  of  the  stars,  it  is  not  possible  that  any  cause  can  be  alleged 
of  quickness  or  slowness."  It  is  seeking  an  argument  of  analogy  very 
for  to  suppose  that  the  stars  must  observe  the  rules  of  decorum  in  rait 
and  carriage,  prescribed  for  themselves  by  the  long-bearded  philcuH 
ophers  satirized  by  Lucian. 

As  late  03  the  Copcmican  controversy  it  was  urged  as  an  argument 
in  favor  of  the  true  theory  of  the  solar  system,  that  "  it  placed  the  fire, 
the  noblest  clement,  in  tlie  centre  of  the  uuiverse/'t  This  was  a  rem- 
nant of  the  notion  that  the  order  of  nature  must  be  perfect,  and  that 
perfection  consisted  in  conformity  to  rules  of  precedency  in  dignity, 
either  real  or  conventional.  Again,  reverting  to  numboi-s :  certain 
numbers  were  perJlecC,  therefore  those  numbers  must  obtain  in  the 
great  phenomena  of  nature.  Six  was  a  perfect  number,  that  is.  equal 
to  the  sum  of  all  its  factors;  nn  additional  reason  why  there  must  bo 
exactly  six  planets.  The  Pythagoreans,  on  the  other  hand,  attributed 
perfection  to  the  number  ten  ;  but  agreed  in  thinking  that  the  perfect 
number  must  bo  somehow  realized  in  the  heavens;  ond  knowing  only 
of  nine  heavenly  bodies  to  make  up  the  enumeration,  they  asseitcd 
•'  that  there  waa  an  antickthon  or  counter-earth,  on  the  other  side  of  the 
sun,  invisible  to  us."(  £ven  Huygeus  was  persuaded  that  when  the 
number  of  the  heavenly  bodies  had  reached  twelve,  it  could  not  admit 
of  any  further  increase.  Creative  power  could  not  go  beyond  that 
sacred  number. 

Some  curious  instances  of  false  analogy  are  to  bo  found  in  the  argu- 
ments of  the  Stoics  to  prove  the  equality  of  all  crimes,  and  the  equal 
wretchedness  of  all  who  had  not  realized  their  idea  of  perfect  virtue. 
Cicero,  towards  the  end  of  his  Fourth  Book  De  Finihua,  states  some 
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of  thcae  as  follows.  **  Ut,  inqiiir,  in  lidibiis  plurinii?,  si  nulla  eanim  ila 
contenta  numeris  sit,  ut  conceiirum  servare  poftsic,  omnos  isquo  inoon- 
tentie  Bint;  »ic  peccnta,  qu'm  dlscrcpiint,  icfpie  diKf^repant:  paria  sunt 
igttur."  To  wliich  Cicero  hinuclf  apily  answers,  "  rmjuo  contingit  om- 
nibus lidtbii?,  ut  inconrentae  sint ;  illud  non  continuo,  ut  tequc  tncon- 
tontiE."  The  Stoic  resumes  :  "  Ut  onim.  inqait,  gubcrnaior  ^qiie 
puccat,  si  paloarum  navem  evcrtit,  ct  »i  auri ;  item  teque  puccai  qui 
purentem,  el  qui  sorvum,  injuriu  verberat ;"  assuming,  that  because 
the  magnitude  of  the  interest  at  stake  makes  no  difference  in  the  mere 
defect  of  Mkill,  it  can  make  none  iu  the  raonil  defect  r  a  false  analogy. 
Again,  "  Qui**  i<;norat,  ai  pluroa  ex  alto  emcrgcre  velint,  propius  fore  o«>a 
quidcm  ad  rcspirandum,  qui  ad  summam  jam  aquam  appropinquant, 
Bed  nibilo  mai^  rettpirui'e  posse,  quam  eos,  qui  sunt  in  profundo  T 
Nihil  ergo  adjuvat  procedere,  et  proi^odi  in  virtuto,  quominus  raiscni- 
mas  sit,  antequam  ftd  eatn  pervenerit,  quoniam  in  aqua  nihil  adjuvat : 
ot  quoniam  eatuli,  qui  jam  despociuri  sunt,  cffici  roque,  ot  ii  qui  modo 
nah  ;  Platonem  quoqtio  ncccssc  est,  quoniam  nondum  videbat  sapicn- 
tiam,  aiquo  caecum  animo.  ac  Plialarim  fuissc/'  Cicero,  in  bis  own 
person,  combats  those  faUo  analo;^o9  by  other  analogies  tending  to 
an  opposite  concluMon.  **  Ista  similia  non  sunt,  Cato  :  . . . .  Ilia  sunt 
similia  ;  hebes  acies  est  cuipiam  oculonim  :  corpore  alius  langucscit : 
hi  curatione  adhibiul  lev-aptur  in  dies  :  alter  valet  plus  quotidio  :  alter 
vidct.  Hi  similes  sunt  omnibus,  qui  virtuti  student ;  icvaniur  vitiis, 
lovantur  eiToribus." 

§  7.  In  these  and  all  other  arguments  dravm  &om  remote  analogies, 
and  from  metaphors,  which  are  cases  of  analogy,  it  is  apparent  (oapo* 
cially  when  we  consider  the  extreme  facility  of  raLiing  up  conlrary  anal- 
ogies and  conflicting  metaphors),  that  so  far  from  the  metaphor  or 
analogy  proving  anything,  tiie  applicability  of  the  metaphor  is  the  very 
thing  to  be  made  out  It  has  to  be  shown  that  in  the  two  cases  asserted 
to  bo  analogous,  the  same  law  is  really  operating;  tbat  between  tfao 
kno^m  resemblance  and  tlie  inferred  one  iliore  is  ftorae  connexion  by 
moans  of  c'ausation.  Ciceru  and  Cato  might  have  bandied  o]>posito 
analogies  forever:  it  rested  with  each  of  them  u>  prove  by  just  induc- 
tion, or  at  least  to  render  probable,  that  the  case  resembled  the  one  sot 
of  analogous  cases  and  not  tbe  other,  in  the  circumstances  upon  which 
tho  disputed  question  really  hinged.  Metaphors,  for  the  moat  part, 
therefore,  assume  the  proposition  which  thoy  are  brought  to  prove  : 
their  use  is.  to  aid  the  apprehension  of  it;  to  make  clearly  and  vividly 
comprehended  what  it  is  that  the  person  who  employs  the  metaphor  is 
proposing  to  make  out;  and  sometimes  also,  by  what  media  he  pro[>osefl 
to  do  BO.  Fur  an  apt  metaphor,  thuugh  it  cannot  prove,  oUcn  suggi'sta 
the  proof. 

For  instance,  when  Mr.  Corlylo,  rebuldng  the  Byronic  vein,  aaya 
that  "strength  does  not  manifest  itself  in  spasms,  but  in  stout  bearing 
of  burdens;"  the  metaphor  proves  nothing,  it  is  no  argument,  only  an 
allusion  to  an  argument ;  in  no  other  way  however  could  so  much  of 
argument  be  so  completely  suggested  in  so  fow  words.  In  fact,  this 
admirable  expression  suggests  a  whole  train  of  reasoning,  which  it 
would  take  many  sentences  to  write  out  at  length.  As  thus :  Motiona 
which  are  vinlent  but  brief,  which  load  to  no  end,  and  are  not  under 
the  control  of  tho  will,  are,  in  tlie  physical  btxly,  more  incident  tn  a 
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weak  tbaa  to  a  strong  coiibtitulion.  If  dtb  l>e  owing  to  a  cabs«  wiik 
ijqually  uperateu  iii  what  relates  to  Uie  mind,  the  some  cunclusiou  wil 
hold  tliare  likewUo.  But  such  ia  really  the  fact.  For  the  hod\*t 
liBbtlky  to  tliuse  Audden  and  ud controllable  motions  arises  from  Irrith- 
bility,  that  i»,  untuiual  BUBueptibility  of  being  moved  out  of  it»  ordinarv 
courso  by  transient  inHuenccs  :  xvhtob  may  equally  be  said  of  the  ntina. 
And  tliis  ausceptibility,  whether  of  miud  or  body,  mtist  ariso  from  n 
weakness  of  tlie  forces  which  maintain  and  carry  on  tbc  ordinary  ac- 
liou  of  the  Byslem.  All  tliio  is  conveyed  in  Mr.  Carlyle's  fihoit  sen- 
tence. And  Hiuce  the  causes  aro  alike  in  the  body  and  in  the  mind,  the 
ftualoBj'  is  a  just  one,  and  the  maxim  holds  of  the  one  as  much  as  of 
iho  o^or. 

Thus  we  see  that  the  metaphor,  although  no  proof  but  a  alatemeat 
uf  the  tiling  to  be  proved,  slulea  it  in  terms  which,  hy  Buggesting  a 
parallel  case,  put  the  miud  upon  the  track  of  the  real  proof,  Th« 
hearer  sayg,  *'  Strenj^ih  dtjes  not  manifest  itself  in  spasms — very  true ; 
and  for  what  rca.-4on  V  Then  in  discovering  the  reason,  he  iiuda  it  pre- 
cisely as  applicable  to  the  mind  as  it  is  to  the  body.  This  mode,  tlicrc- 
foro,  of  conveying  an  arguniGnt,  inde|>endeutly  ot  it^  rhetorical  advan- 
tages, has  a  logical  value ;  since  it  not  only  suggests  the  grouudi*  of 
the  conclusion,  but  points  out  another  case  in  which  those  grotmds 
have  been  found,  or  at  least  deemed  to  be,  sufGcient. 

On  the  other  hand,  when  Bacon,  who  is  equally  conapicuoua  in  tbo 
use  and  abuse  of  figurative  illustration,  says  chat  the  stream  of  time 
haj»  brought  down  to  us  only  the  least  valuable  poit  of  the  writings  uf 
the  ancieutft,  as  a  river  carries  froth  and  btraws  Ooaling  on  its  surface, 
while  moro  weighty  objects  sink  to  the  bottom;  this, even  iftheaafier* 
lion  illustrated  by  it  were  true,  would  bo  no  good  illustration,  there 
being  no  parity  of  cause.  The  levity  by  which  substances  float  on  a 
Mream>  and  the  levity  which  is  synonymous  with  wortlilessneis,  have 
nothing  in  common  except  the  name;  and  (to  show  how  little  vulue 
there  is  in  the  metaphor)  we  need  only  change  the  word  iulo  Ifuot/ancy, 
to  turn  the  semblance  of  argument  involved  in  Bacon's  illuslratioti 
directly  against  liimself.  • 

A  metaphor,  then,  is  not  to  be  considered  as  on  argument,  but  aa 
an  aaaertion  that  an  ai^gument  exists ;  that  a  polity  subsists  het^vtien 
tlic  case  from  which  the  metaphor  is  drawn  and  that  to  which  it  ia 
applied.  This  parity  may  exist  though  the  two  cases  be  api>arcntly 
very  remote  from  one  anotJicr:  the  only  resemblance  existing  between 
them  may  bo  a  resemblance  of  relations,  an  analogy  in  Ferguson's  and 
Archbishop  Whately's  sense.  As  in  the  instance  quoted  from  Mr. 
Carlyle:  there  is  no  resemblance  between  convulsions  of  the  hody  and 
fits  of  passion  in  the  mind,  considered  in  themselves;  the  resemblance 
is  between  the  rt-lation  which  convulsions  of  the  body  bear  to  its  ordi- 
nary motions,  and  tlial  which  fits  of  passion  in  the  mind  bear  to  its 
ileadier  feelings.  Thus,  where  the  real  diiferenco  between  the  two 
cases  is  the  widest ;  where  the  metaphor  seems  the  most  far-fetched, 
the  analogy  the  most  remote ;  and  where,  consequently,  a  limited  and 
literal  understanding  woiUd  be  most  apt  to  shut  itself  up  within  its 
iutreuchmont  of  prose,  and  refuse  aduuttance  to  the  metaphor,  under 
an  idea  that  cases  so  very  unlike  can  throw  no  light  upon  each  other; 
it  is  often  in  those  very  cases  that  the  argument  which  the  mctaphoi 
involvt^s  and  suggests  Is  the  most  conclusive. 
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§  8.  To  terminate  the  auhjert  ol  r  allacies  ot  UeneiL 
mains  to  bo  said,  that  tho  most  icrtilu  Bourco  of  them  is  bad  claddifica- 
tion;  bringing  logoiher  in  ono  group,  nnd  undor  one  name,  tliioga 
which  have  no  common  jJropertics,  or  none  but  such  as  are  too  unim 
portant  to  a)low  general  propositions  of  any  considorable  value  to  bo 
made  respecting  tho  class.  Tho  misleading  cSuct  is  greatest,  when  a 
word  which  in  common  use  expresses  some  deGnite  fact,  is  extended 
by  slight  links  of  connexion  to  cases  in  which  that  fact  does  not  exist, 
but  some  other  or  others  only  slightly  resembling  it.  Thus  Bacon," 
in  speaking  of  the  Llola  or  Fallacies  arising  from  notions  (cmere  el 
inaqualiter  a  rebus  ahstractcs,  cxcrapUfies  them  by  the  notion  of  Huiui- 
dum  or  Wet,  so  familiar  in  the  physics  of  antiijuity  and  of  the  middle 
ages.  *'Invenietur  verbum  istud,  Humidum,  nihil  aliud  quam  nota 
confusa  diversaruio  aclionum,  quae  nullam  constantiam  aut  reductionom 
patiuntur.  Significat  cuim,  ct  quod  circa  aliud  corpus  facile  ae  ctr- 
cumfundit ;  et  quod  in  so  est  iadeterminabile,  nee  consistere  potest; 
et  quod  facile  cedit  undiquo ;  et  quod  facile  se  dividit  et  diapcrgit ;  el 
quod  facile  se  unit  et  colligit;  et  quud  facile  fluit,  et  in  raotu  pouitur; 
et  quod  altori  corpori  facile  adhaerei,  idque  madefacit ;  et  quod  facile 
rcducitur  in  Hquidum,  sive  colliqualur,  cum  antea  consistcret.  Itaque 
quum  ad  hujus  nominis  pr^dicationcm  et  impositionem  ventura  ait, 
si  alia  accipia^t,  flamma  humida  e»t;  si  alia  accipiaa,  acr  humidus  uou 
est;  si  alia,  pulvi»  minutus  humidus  est ;  hi  alia,  vilrum  humidum  eat : 
ut  facile  appareat,  istam  nulionem  ex  aqtiJL  tantum,  et  communibus  et 
vulgaribus  hquoribus,  absque  ull&  debild  verificulione,  lemere  abstrac- 
•am  ease." 

Bacon  himself  is  not  exempt  from  a  similar  accusation  when  inquir* 
iDg  into  the  nature  of  heat ;  whore  he  occasionally  proceeds  like  one 
who,  seeking  for  the  cause  of  hardness,  after  examinm^  that  quality  in 
iron,  flint,  and  diamond,  should  expect  to  Bnd  that  u  is  sumething 
which  can  be  traced  aUo  in  hard  water,  a  hard  knot,  and  a  hard 
heart. 

The  word  iclvrjtti^  in  tho  Greek  philosophy,  and  the  words  Genera- 
tion and  Corruption  both  tlien  and  long  aiterwards,  dor.ol^d  such  a 
multitude  of  heterogeneous  phenomena,  that  any  attempt.  3t  pliilo- 
sopbizing  in  which  tJioso  words  were  used  was  almost  as  neo?sjaiily 
abortive  as  if  the  word  hard  had  been  taken  to  denote  a  clues  including 
all  the  things  mentioned  above.  Kivrjotc,  for  instance,  which  properly 
signiBed  motion,  was  taken  to  denote  not  only  nil  emotion  but  even  all 
change  :  aXXoicMt^  being  recognized  as  ono  of  tho  modes  of  KivrfOi^. 
The  effect  was,  to  connect  with  every  form  of  dXkoiuat^  or  change, 
ideas  drawn  from  motion  in  ihe  proper  and  literal  sense,  and  wluch 
had  no  roal  connexion  xvith  any  other  kind  o£  Kfvi]ct^  than  that.  Aris- 
totle and  Plato  labored  undor  a  continual  embarrassment  from  this 
misuse  of  tonoR.  But  if  we  proceed  fiu'ther  in  this  direction  we  shall 
Encroach  upon  the  Fallacy  of  Ambiguity,  which  belongs  to  a  different 
class,  (be  last  in  order  of  our  classification.  Fallacies  of  Confusion. 
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CHAPTER  VI. 

riLLACIFS  OF  RATIOCINATION. 

S  1.  We  have  now,  in  our  progress  through  the  classes  of  FallDcies, 
iiirivcU  ut  titose  lo  which,  in  the  common  books  of  logic,  the  appellation 
is  in  general  exclusively  appropriated ;  those  which  have  their  seat  lb 
ibo  ratiocinaiive  or  deductive  part  of  the  investigation  of  tnith.  On 
these  fallacies  it  ia  the  less  ueoessary  for  us  to  insist  at  any  let};;lh,  as 
they  liave  heen  so  admirably  treated  in  a  work  familiar  to  almot^t  all. 
in  this  countn,'  at  loasi,  who  feel  any  interest  in  these  spcculalinns. 
Arehhishop  Whatoly's  Logic.  Against  tlie  more  obvious  foims  of  ihiH 
class  nf  fallacies,  the  niles  of  tlie  syllogism  are  a  complete  protectin 
Not  (ns  wo  have  so  ollen  said)  lliat  the  ratiocination  cannot  be  go< 
unless  it  be  in  the  form  of  a  ftyllogism ;  but  that,  by  showing  it  in  thdt 
Ibmj,  wo  arc  euro  to  discover  if  it  bo  bad,  or  at  leaai  ii'  it  contain  onj 
fallacy  of  this  class. 

§  2.  Among  Fallacies  of  Raliocinatiou  we  ought,  perhaps,  to  include 
the  erroi-s  committed  in  prnccs$os  which  have  the  ajtpearance  onlv,  not 
the  re:Uily,  of  an  inference  from  prcmii<ses ;  the  fallacies  conjicctea  with 
the  converbion  and  a^quipoUcncy  of  propositions.  I  believe  errors  of 
this  description  to  be  far  more  frequently  committed  than  is  generally 
■up{>osed,  or  than  their  extreme  oiiviousness  might  seem  to  admit  of. 
For  example,  tho  simple  conversion  of  an  univerHnl  aibrinaiivc  propo- 
sition, All  A  are  B  therefore  all  B  are  A,  I  take  to  be  a  very  common 
form  of  error:  though  committed,  like  many  other  fallacies,  ofteuer  in 
the  Hiloncc  of  thought  than  in  express  words,  lor  it  can  scarcely  be 
clearly  enunciated  without  being  delected.  And  so  with  another  form 
of  fallacy,  not  substantially  different  from  theprcceding;  the  errouoous 
convention  of  on  hyjxithetical  proposition.  The  proper  converse  of  an 
hypothetical  propo.sition  is  this:  Jf  the  consequent  bo  false,  the  ante- 
cedent is  false ;  but  this,  If  the  consequent  be  true,  the  antecedent  if 
true,  by  no  means  holds  good,  but  is  an  error  corresponding  to  tho 
simple  conversion  of  an  tiniversal  aflfirmalivc.  Yet  hardly  anything  ia 
more  common  than  for  people,  in  their  private  thoughts,  to  draw  thin 
inference.  As  when  tho  conclusion  is  accepted,  which  it  so  often  is, 
for  proof  of  the  premisses.  That  the  nremieses  cannot  be  true  if  the 
conclusion  ia  false,  is  the  unexceptionable  foundation  of  the  legitimate 
moJc  of  reasoning  called  a  rcilucfio  ad  ahsurdum,  Bui  men  contiim- 
ally  think  and  express  tliemaelves  as  if  they  dUo  believed  that  tho 
premiiises  cannot  be  false  if  tlie  conclusion  is  true.  The  trnlh.  or  Kup- 
posed  truth,  of  the  inferences  which  follow  from  a  doctrine,  ollen  ena- 
bles it  lo  find  acceptance  in  spite  of  gross  absurdities  in  it.  How  many 
systems  of  pJiilosophy,  which  had  scarcely  any  intrinsic  recommenda- 
tion, have  been  received  by  ilmngbtful  men  because  they  were  sup- 
posed to  lend  additional  support  to  religion,  morality  some  favorite 
view  of  politics,  or  some  other  cherished  persuasion  ]  not  merely  be- 
cause their  wishes  were  thereby  enlisted  on  its  side,  but  because  its 
leading  to  what  they  deemed  sound  conclusions  appeared  to  them  a 
strong  presumption  in  favor  of  its  truth  :  though  the  presumption,  when 
viewed  in  its  true  light,  amounted  only  to  the  absence  of  that  poiiiculnr 
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kind  of  evidence  of  falsehood,  which  would  have  resulted  from  ita  lead- 
ing by  correct  inference  to  something  already  recoernized  as  false. 

Again,  the  very  frequent  error  in  conduct,  of  mistaking  reverse  of 
wrong  for  right,  ia  tbo  practical  form  of  a  logical  error  with  respecr  to 
the  Opposition  of  Propositions.  It  is  committed  for  want  of  die  habit 
of  disiinffnishing  the  contrary  of  a  proposition  fi'ora  the  contradictory 
of  it,  and  of  attending  to  tlie  logical  canon,  that  contrary  propositions, 
chough  ihey  cannot  both  bo  true,  may  both  be  false.  If  the  error 
were  to  express  itself  in  words  it  would  run  distinctly  counter  to  this 
canon.  It  generally,  however,  does  not  so  express  itself,  and  to  com- 
pel it  to  do  so  is  tlie  most  effectual  method  of  detecting  and  exposing  ic. 

§  .3.  Among  Fallacies  of  Ratiocination  are  to  be  ranked,  in  tite  Brat 
place,  all  the  cases  of  vicious  syllogism  laid  dovvn  in  the  books.  These 
generally  resolve  themselves  into  iiaviug  more  than  three  terms  to  the 
syllogism,  citlier  avowedly,  or  in  the  covert  mode  of  uu  uudLstributed 
middle  term  or  aji  illicit  process  of  one  of  tlie  two  extremes.  It  is 
not,  indeed,  very  easy  fully  to  convict  an  argument  of  falling  under 
any  one  of  these  vicious  casois  in  particular;  for  the  reason  already 
qnotod  from  Archbishop  Whaiely,  that  the  premmes  arc  seldom  for- 
mally set  out :  if  ihoy  were,  the  fallacy  would  impose  upon  nobody  ; 
and  while  they  are  not,  it  \&  almost  always  to  a  certain  degree  optional 
in  what  manner  the  suppressed  link  shall  be  filled  up.  The  rules  of 
the  syllogism  are  rules  for  compelling  a  pereon  to  be  aware  of  the 
whole  of  what  ho  must  undertake  to  defend  if  ho  persists  in  maintain- 
ing his  conclusion.  He  has  it  almost  always  in  his  power  to  make  his 
syllogism  good  by  introducing  a  false  premiss  ;  and  hence  it  is  scarcely 
ever  possible  decidedly  to  affirm  that  any  argument  involvca  a  bad 
sylloi'wra :  but  this  detracts  nothing  from  the  valuH  of  the  syllogistic 
rules,  since  it  is  by  them  thru  a  rea-winer  is  compelled  distinctly  to  make 
his  election  what  premisses  ho  is  prepared  to  maintain.  The  election 
mn<le,  there  is  generally  so  little  difficulty  in  seeing  whether  the  con- 
clusion follows  from  tl>e  premisses  set  out,  that  wc  might  without  much 
logical  impropriety  have  merged  this  fourth  class  of  fallacies  in  the 

fifth,  or  Fallacies  of  Confusion. 

■ 

§  4.  Periiaps,  however,  the  commonest,  and  certainly  the  most  dan- 
gerous fallacies  of  thi^  class,  are  those  which  do  not  lie  in  a  single 
syllogism,  but  slip  in  between  one  syllogism  and  another  in  a  chain  of 
argument,  and  are  committed  by  chansrini^  the  premisses.  A  projuisi- 
tion  is  proved,  or  an  acknowledged  truth  laid  down,  in  the  first  part  of 
an  argumentation,  and  in  the  second  a  further  argument  is  founded  not 
upon  the  same  proposition,  but  upon  some  othrr,  resembling  it  nuffi- 
ciently  to  bo  mistaken  for  it.  Instances  of  this  fallacy  will  be  found 
in  almost  all  the  argumentative  discourses  of  unprecise  thinkers ;  and 
wo  need  only  here  advert  to  one  of  the  obscurer  forms  of  it,  recognized 
by  the  schoolmen  as  the  fallacy  a  dicfo  secundum  guid  ad  dictvm  sim- 
plicitcr.  This  is  committed  whnn,  in  the  premisses,  a  proposition  is 
asserted  with  a  qualification,  and  the  qualification  lost  sight  of  in  the 
conclusion;  or  oftener,  when  a  Hmitnlion  or  condition,  though  not  as- 
serted, is  necessary  to  the  truth  of  the  proposition,  but  is  forgotten 
when  that  proposition  comes  to  be  employed  o«  a  prcmisa.  Many  of 
the  bad  arguments  in  vogue  belong  to  tliis  c!a*«  of  err<»r.  The  premiss 
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is  601X10  aJmilteJ  tniih,  some  common  maxim,  the  reasons  or  evidence 
for  which  have  bocu  forgotten,  or  are  not  iLougbt  of  ut  the  time,  but 
if  iliey  had  been  thought  of  would  have  shown  Uio  ncccsfiitj  of  so 
limiting  the  premiss,  that  it  wouhl  no  longer  have  Btipporled  tho  cob- 
clui«iou  drawn  from  it. 

Of  t}iis  nature  is  iho  fallacy  in  what  h  called,  by  Adam  Smith  axid 
others,  the  Mercanlilc  Theory  in  Political  Kconomy.  That  theory  sets 
out  from  the  common  maxim,  that  whatever  brings  in  money  enriches; 
or  that  every  one  ia  rich  in  proportion  to  iho  quantity  of  money  hr 
obtaiiiB.  From  this  it  ia  concluded  that  the  value  of  any  branch  of 
trade,  or  of  the  trade  of  the  country  altogether,  con^iifta  in  the  boIaBce 
of  money  it  bringa  in  ;  that  any  trade  which  carries  more  money  cue 
of  the  country  than  it  draws  into  it  15  a  losing  trade;  that  tbcrcfore 
money  should  be  attracted  into  tlic  country,  and  kept  there,  by  pro- 
hibitions and  bountieB ;  and  a  train  of  similar  coroUories.  All  for  'want 
uf  reflecting  that  if  the  riches  of  on  individual  are  in  proportion  to  the 
ijuantity  of  money  he  can  command,  it  is  because  that  i&  the  nicasuns 
of  his  power  of  purchasing  money's  worth;  and  is  therefore  Bubjcct 
to  the  proviso  tliiU  ho  is  not  debarred  &om  omployiug  his  money  in 
such  purchases.  The  premies,  therefore,  is  only  true  gecundum  quid; 
but  the  theory  a^umes  it  to  be  true  absolutely,  and  infers  that  tncrcaae 
of  money  is  increase  of  riches,  even  when  produced  by  means  subTei^ 
sivu  of  the  condition  under  which  alone  money  is  riches. 

A  second  infttancc  is,  the  argument  by  which  it  used  to  be  contended, 
before  the  commutation  of  tithe,  that  tithes  fell  upon  the  landlord,  and 
were  a  deduction  from  rent ;  because  the  rent  of  tithe-free  land  waa 
always  higher  than  tliat  of  land  of  tlie  some  i]uality  and  tlic  same  nd- 
VEintagcs  of  situation,  subject  to  titlie.  WTiether  it  be  true  that  a  tithe 
falls  on  rent  or  no,  a  treatise  on  Logic  is  not  the  place  to  examins: 
but  it  is  certain  that  tliis  is  no  proof  of  it.  Whether  the  proposition 
be  true  or  fabp,  tithe-free  land  must,  by  the  necessity  of  the  case,  pay 
a  higher  rent  Fur  if  tithes  do  sot  full  on  rent,  it  must  ho  because 
they  fall  on  the  consumer ;  because  they  rdise  the  price  of  com.  But 
if  com  be  raised  in  price,  the  farmer  of  tithe-free  as  well  as  tlio  farmer 
of  tithed  land  gets  the  benefit.  To  tlie  latter  the  rise  is  but  a  com- 
pciAation  for  the  lithe  he  pays ;  to  tho  fir.«t,  who  pays  none,  it  is  clear 
gam,  and  therefore  enables  him,  and  if  there  be  fi-ecdom  of  competi- 
tion forces  him,  to  pay  so  much  the  more  rent  to  his  landlord.  This 
is  the  refutation  of  the  fallacy.  Tho  question  remain.^,  to  what  class 
of  fallacies  it  belongs.  Tho  premiss  ia,  that  tho  o>vner  of  lillicd  land 
receives  less  rent  than  tho  owner  of  lithe-free  land;  tlie  conclusion  is, 
that  therefore  he  receives  leas  than  he  himself  would  receive  if  tithe 
were  abolished.  But  the  premiss  is  only  true  conditionally ;  the  o\>-ner 
of  tithed  land  receives  less  than  what  the  owner  of  tithe-free  land  ia 
enabled  to  receive  when  other  lands  are  tithed;  while  tlie  conclusitm 
is  applied  to  a  state  of  circumstances  in  which  that  condition  fails,  and 
in  which,  by  consequence,  the  premiss  would  not  be  true.  Tho  fallacv, 
Ilierefore,  is  a  dicto  gecttmlum  yuid  ad  dictum  simplicitrr. 

A  third  example  is  the  opposition  sometimes  made  to  legitimate  in* 
torferences  of  government  in  the  economical  affairs  of  society,  grounded 
upon  a  misapplication  of  tlio  maxim,  that  an  individual  is  a  better 
judge  than  the  government  uf  wliat  is  for  his  own  pecuniaiy  interest. 
This  objection  was  urged  to  Mr.  Wakefield's  system  of  colonization. 
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tme  oflhe  greatest  practical  improvomcnts  in  public  aRairs  whicli  have 
been  made  in  our  time.  Mr.  wakeficlcl'ft  principle,  an  ni08t  people 
are  novr  awaie.  is  the  artificial  concentration  of  (lie  sealers,  by  lixmg 
such  a  price  upon  unoccupied  land  as  may  pre^cr^'e  tlie  most  dei»iral)le 
proportion  beUvcon  the  quantity  of  land  in  culture,  and  tlio  laboring 
population,  Aj^aJnuit  ibid  it  wna  argued,  thut  if  individualtf  found  it  for 
llieir  advantage  to  occupy  extensive  trnctd  of  laiid^  ^^^*^y>  ^oing  belter 
judges  of  tbeir  own  interest  than  the  legislature  (which  can  only  pro- 
ceed  on  general  rules},  ought  not  to  ho  restraine<l  from  doing  so.  But 
in  this  argument  it  was  forgotten  that  tlie  fact  of  a  man's  tuking  a  large 
tract  of  land  is  evidence  only  that  it  is  hh  interest  to  take  as  much  as 
other  people,  but  not  that  it  might  not  bo  for  his  interest  to  content 
himselt  with  less,  if  he  could  be  assured  tliat  other  people  would  do 
90  too ;  an  assurance  which  nothing  but  a  go%'emmcnt  rogidation  can 
give.  If  all  other  people  took  much,  and  ho  only  a  little,  he  would 
reap  none  of  the  advantages  dcrivod  from  tlio  concentration  of  the 
population  and  the  consequent  possibility  of  procuring  labor  for  hire, 
but  would  have  placed  himself,  without  equivalent,  in  a  siiuation  of 
voluntary  inferiority.  'I'he  proposition,  therefore,  that  the  quantity  of 
land  which  people  will  take  when  Icfl  to  thcmsclvcB  is  that  which  it 
ts  most  for  their  interest  to  take,  is  true  only  secundum  quid:  it  is  only 
their  interest  while  they  have  no  guarantee  for  the  conduct  of  one 
another.  But  tlio  Qr(>;utnent  disregards  the  limitation,  and  t«kes  the 
proposition  for  true  siwpiiciler. 

One  of  the  conditions  oftcnest  dropped,  when  what  would  otherwise 
be  a  true  pn)position  U  employed  as  a  preraias  for  proving  othere,  is 
the  condition  of  time.  It  is  a  principle  ot  political  economy  that  prices, 
profits,  wages,  &:c.  '"^ always  find  their  levels'*  but  this  is  often  inter- 
preted as  if  it  meant  that  they  are  always,  or  generally,  ai  their  level ; 
while  the  truth  is,  as  Coleridge  cpigmmmalically  expresses  it,  that 
they  are  always  JiHfli/tg  their  level,  "  which  might  be  taken  as  a  para- 
phrase or  ironical  definition  of  a  storm." 

Under  the  same  head  of  fallacy  {a  dicta  secundum  quid  ad  dictum 
nmpliciter)  might  he  placed  all  the  en'ors  which  are  vulgarly  called 
misapplications  of  abstrart  tniths:  that  is,  where  a  principle,  tme  (as 
the  common  expression  is)  m  tfie  abatract,  that  is,  all  modifj-ing  causes 
being  supposed  absent,  is  reasoned  upon  as  if  it  were  true  absolutely, 
and  no  modifjiiig  circumstances  could  ever  by  possibility  exist.  This 
very  common  form  of  error  it  is  not  requisite  that  wo  should  exemplify 
here,  as  it  will  be  p'jrlicularly  treated  of  hereafter  in  its  application  to 
the  subjects  on  wh'.ch  it  is  most  irequent  and  most  fatal,  tliose  of  poli- 
tics aiui  sociotj. 
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CHAPTER  VII. 

FALLACIES  OF  COATUSION. 


§  1.  Under  tliia  fifili  and  last  cla-sfl  we  fiiid  it  convenient  Uf  _ 

all  those  fallacies,  in  which  the  Bource  of  error  'is  not  bo  much  a  fa]a#1 
e&timato  of  the  probative  force  of  known  evidence,  as  &n  indistinct,  in- 
dofiuito,  and  fluctuating  conception  of  what  the  evidence  is. 

At  the  bead  of  thc«tc  Btands  that  maltitudinous  body  of  iallacioiu 
reasonings  in  which  the  soarcc  of  error  is  the  ambiguity  of  terms :  wben' 
Kotneihing  which  is  true  if  a  word  be  used  in  a  particular  sense,  is  ro»4 
Boncd  upon  as  il*  it  were  true  in  another  sense.  In  such  a  case  lhei9 
is  not  a  mal-ostimation  of  evidence,  because  there  is  not  properly  any 
evidence  to  the  point  at  all ;  there  is  evidence,  but  to  a  dtnerent  point, 
whichf  from  a  confused  apprehension  of  the  meaning  of  the  terms  use^l^ 
is  supposed  to  be  the  same.  This  error  will  naturally  be  oflcncr  curo- 
mitted  in  our  ratioci nations  than  in  our  direct  inductions,  because  in 
the  former  we  are  deciphering  our  own  or  other  people's  notes,  whilftJ 
in  the  latter  we  have  the  things  ihemBelves  present,  either  to  our  ser 
OT  to  our  memory.  JCxcept,  indeed,  when  the  induction  is  not  from 
individual  cases  to  a  Rcncrnhty,  but  from  generalities  lo  a  still  higher 
generalization ;  in  that  caao  the  fallacy  of  ambiguity  may  affect  the  in* 
ductivc  process  as  well  as  the  raliocinativc.  It  occurs  in  ratiocination 
in  two  ways:  when  the  middle  term  is  ambiguous,  or  when  one  of  ibu 
terms  of  tlie  syllogism  is  taken  in  one  sense  in  tlie  premisses,  and  in 
another  sense  in  the  conclusion. 

Some  goofl  exemplifications  of  this  iallacy  ara  given  by  Archbishop 
Whately.  **  One  case,"  says  ho,  "  which  may  be  regarded  as  coming 
under  the  head  of  Ambiguous  IMiddle,  is  what  is  called  faU^cia 
Figura  Dictionis,  the  fallacy  built  on  the  gmmmntical  Btniclure  ol 
language,  from  men's  usually  taking  for  granted  that  poronymou^ 
words  (t.  e.  those  belonging  to  each  other,  as  the  substantive,  adjec- 
tive, verb,  itc.,  of  the  same  root)  have  a  precisely  correspondent 
meanings  which  is  by  no  means  universally  the  case.  Such  a  fallacy 
could  not  indeed  be  even  exhibited  in  strict  Ioi>;ical  form,  which  would 
preclude  even  the  attempt  at  it,  since  it  has  two  middle  terms  in  sound 
OS  well  as  sense ;  but  nothing  is  more  common  in  practice  than  lo  vary 
continually  the  terni8  employed,  with  a  view  to  gmmmatical  ronve- 
nieuco;  nor  is  there  anything  unfair  in  such  a  practice,  as  lonp;  ns  t|io 
ttivaning  is  prescr\'cd  unaltered;  t.  ^.  *  murder  should  be  punished 
with  death;  this  man  is  a  murderer,  therefore  he  deserves  to  die.'  &c. 
Here  wo  proceed  on  the  afsumptiun  (in  this  case  jusi)  that  lo  commit 
murder,  and  to  be  a  murderer,  to  desfr^e  death,  and  to  be  one  who 
oucht  lo  die,  are,  respectively,  equivalent  expressidns;  and  it  would 
frequently  prove  a  hea%7  inconvciiicnce  lo  be  debarred  ihis  kind  o4 
liberty;  but  the  abuse  of  it  gives  ri«e  to  the  Fallacy  in  question  :  r.g. 
projfctvra  are  unfit  to  he  trusted  ;  this  mon  lias  formed  a  project,  there- 
fore he  is  unfit  lo  bo  trusted  ;  here  the  sophist  proceeds  on  the 
hyprtthesis  that  he  who  fonns  a  project  munt  be  a  projector:  whcroas 
the  bad  sonae  that  commonly  attaches  to  the  latter  word,  is  not  at  aU 
implied  in  the  former.     This  fallacy  may  nf\en  be  considered  as  lying 
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not  in  the  middle,  but  in  oue  uf  tlie  terms  of  the  cuncluaion;  so  that 
cho  cuncliLiiiun  drawn  tshali  not  bo,  in  reality,  at  all  warranted  by  ihc 
promis^ii,  though  it  will  up[.*)ar  to  be  so,  by  rneana  of  t)ie  grammulical 
ufiiuity  of  thu  words;  e.  g.  lo  bo  acijuainted  with  the  guilty  i»  n  j/re- 
sum/itivn  of  guilt;  this  man  i^  ao  acquainted,  ihcroforu  wu  may  prtvuiM 
that  he  is  giiilt}':  this  argument  prftcocd.^  on  tlie  supposition  of  an 
exact  correspondence  between  jfresumc  and  j?rcsum}fiion,  which,  how- 
ever, does  not  really  oxial ;  for  '  pr&siimptiuh*  is  commonly  u:ied  to 
c\pre>d  a  kind  of  slight  stupicion;  wtiereoa  Mo  preetunie'  umunnta  to 
abftolute  belief.  There  aru  iunur.ierablo  iuHtance^  of  a  uon-corres- 
pondence  in  p;i.ronymoiiii  wordf,  similar  to  that  abuvc  inUunce<l ;  as 
between  art  ajid  arfj'ul,  design  and  dtsigMing,  JatUi  imd  faithful,  &c., 
and  the  more  slight  the  variation  of  meaning,  the  more  likely  ia  the 
fallacy  Lo  be  aucccssful  j  for  vvhau  the  words  have  become  so  widely 
removed  in  sense  as  *  pity'  and  '  pitiful,'  every  oue  would  perceive 
such  a  fallacy,  nor  could  it  be  employed  but  in  jest.* 

"  The  present  Fallacy,''  conlinuuB  the  Archbishop,  '*  is  nearly  allied 
to,  or  rather,  perhaps,  may  bo  regarded  as  a  branch  of,  that  founded 
on  etymology ;  viz.,  when  a  icnn  is  used,  at  one  time  in  iw  customary, 
and  at  another  in  its  etymological  sense.  Perhaps  no  example  of 
this  can  be  found  that  is  more  extensively  and  mischievously  employed 
than  in  the  case  of  the  word  re/jretc/Uative :  assuming  that  its  right 
meaning  must  correspond  exactly  with  the  strict  and  original  sense  of 
the  verb  '  represent,'  the-sophi^t  persuades  the  multitude,  tbat  a  member 
of  the  House  of  Commons  is  bound  to  be  guided  in  all  points  by  the 
opinion  of  his  constituents ;  and,  in  short,  to  bo  merely  choir  spokes- 
man: whereas  law  and  custom,  which  in  this  case  may  be  considered 
fts  fixing  tlie  meaning  of  the  term,  require  no  such  thing,  but  enjoin  the 
ireprcsentative  to  act  according  to  tlie  best  of  his  own  judgment,  and  on 
\ns  own  responsibility.'.' 

Tbe  following  are  instajices,  of  great  practical  importance,  in  which 
arguments  are  habitually  founded  upon  a  verbal  ambiguity. 

The  mercantile  public  are  frequently  led  into  this  fallacy  by  the 

t  phrase  "scarcity  of  money."    In  tiie  language  of  commerce  "money" 

[  lias  two  meanings :  currency^  or  the  circulating  medium ;  and  capital 

taceking  investme/tC,  especially  investment  on  loan.     In  this  last  sense 

Itho  word  is  used  when  the  "  money  market"  is  bpokeu  of,  and  when 

[the  "  value  of  money"  is  said  to  be  high  or  low.  tlie  rate  of  interest 

tbeing  meant.     The  consequence  of  this  ambiguity  is,  that  as  soon  as 

[scarcity  of  money  in   tbe  latter  of.  these  senses  begins  to  be  felt,  as 

Isoon  as  there  is  difficulry  of  obtaining  loans,  and  the  rate  of  interest  is 

itiigh,  il  is  concluded  that  this  must  arise  from  cauaes  acting  upon  the 

[quantity  of  money  in  the  other  and  more  popular  sense;    that  the 

circulating  medium  must  have  diminisiied  in  quantity,  or  ought  to  be 

[increased.     I  am  awaro  that,  independently  of  the  double  muauing  of 

the  term,  there  are  in  the  facto  themselves  some  peculiarities,  giving  an 

apparent  support  lo  this  error  j  but  the  ambiguity  of  the  language 

•  An  ciample  of  thif  fnllacf  i*  ihe  popular  error  that  suonj  drink  muM  be  a  caoM  ol 
mrwngih.  There  u  here  fkllney  within  fa'llnc)';  for  erantirg  tbnt  the  word*  "  itrong"  and 
"etrenglh"  were  aol  (as  they  arr)  Applied  iii  a  totally  difforent  mhh  to  ranneQied  liquOTii 
and  to  the  human  body,  tbero  woijlti  alitl  liu  luvulved  Ihe  vrror  of  tuppOAing  that  an  cfiecl 
must  be  like  Ub  csuae;  that  the  condUions  of  a  phenonneiion  are  likely  to  resemble  the 
pheoomfooa  itMlf ;  which  we  hive  already  treated  of  u  an  ^  priori  fallAcy  of  the  firs* 
noiL 
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Stands  upon  the  rery  tbreafaold  of  the  subject,  and  intercepts  ail  at 
tempts  to  throw  light  upon  it 

Anotlifr  amhi^iouH  expreaston  which  cuntinuulty  meets  qs  iu  iht 
pulitica)  controvcrsiea  of  the  prefteiit  lime,  especially  in  those  whicli 
relate  to  organic  changes,  is  the  ]>liro«e  "influence  of  jirojicrty;" 
which  is  sometimes  used  for  tlie  influence  of  respect  for  superior  ic- 
telli^nce,  or  j^ttiludo  for  the  kind  ofiices  which  penona  of  large 
property  have  it  so  much  in  their  power  to  bestow;  at  other  times  K 
the  influcrico  of  fear;  fear  of  iho  worwe  sort  of  power,  which  larg 
property  also  gives  to  its  posaesaor,  the  power  of  doing  mischief  tn 
dopendente.  To  confound  the»e  two,  is  the  standing  fallacy  of  ambi- 
ffiiily  hruiight  atrainet  those  who  seek  to  purify  our  electoral  fiVfitem 
from  corruption  and  intimidation.  "  The  influence  of  property  is 
beneficial;*'  panted,  if  the  former  »pe<'ies  of  influence  and  that  alone 
be  meant;  but  conclusions  are  thence  drawn  in  conderauatiuo  of 
expedients  which  (like  secret  voting,  for  example)  would  deprive 
property'  of  some  of  ita  influences,  though  only  <»f  the  latter  arid  bad 
kind,  l^erauasive  influence,  acting  tIir<High  the  conscience  of  ihc 
vot«r,  and  cairyinjE;  his  heart  and  mind  with  it,  is  beneficial — there- 
fore wo  arc  to  inter  that  coercive  influence,  %vhich  compels  him 
forgot  that  ho  is  a  moral  agent,  or  to  act  in  opposition  to  his  mot 
convictions,  ouijht  not  to  he  placed  under  restraint. 

Another  word  which  is  tfften  turned  into  an  instrument  of  the  (allacj 
nf  ambiguity  is  Theory.  In  its  most  pro|>er  acceptiLtion,  theory  tneHju 
ifao  completed  result  of  philosophical  induction  h-om  experience.  In 
that  senae,  there  are  erroneous  as  well  as  true  theories,  for  induction 
may  be  incorrectly  performed,  but  theory  of  some  sort  is  the  neceas&n 
result  of  knowing  anything  of  a  subject,  and  having  put  one's  knowl 
edge  into  tlie  form  of  general  propositions  for  ttie  guidance  of  practice. 
In  another  and  more  vulgar  sense,  theory  inenns  any  mere  fiction  ol 
the  imagination,  endeavoring  to  conceive  how  a  thing  may  possibly 
have  been  prodncod,  instead  of  examining  how  it  ^vaa  product»d.  In 
this  sense  only  are  theory,  and  theorists,  unsafe  guides ;  but  because 
of  tills,  ridicule  or  discredit  is  attem]iled  to  be  attached  to  theory  tn  ita 
proper  sense,  tliat  is.  to  legitimate  generalization,  iJie  end  and  aim  ol 
all  philosophy;  and  a  conclusion  is  represented  as  worthless,  just 
because  that  has  been  done,  which  if  done  correctly  constitutes  ihei 
highest  worth  that  a  principle  for  the  piidanco  of  practice  can  possess, 
namely,  to  comprehend  in  a  few  words  the  real  law  on  which  a  phe- 
nomenon depends,  or  some  property  or  relation  which  is  universally 
true  of  iL 

*'  The  Chitrch*'  is  sometimes  understood  to  mean  the  clercy  alono, 
ttometimos  the  whole  body  of  believers,  or  at  lea«t  of  communicants 
The  declamations  respecting  the  inviolability  of  church  property'  ap« 
indebted  for  the  greater  part  of  their  apparent  force  to  this  ambiguity, 
The  clergy,  being  called  the  church,  are  supposed  to  be  the  real  owners 
t^*  what  IS  called  church  property;  whereas  they  ore  in  D*uth  only  the 
tttuiasing  members  of  a  much  larger  body  of  projirielors.  and  enjoy 
ga  their  own  part  a  mere  usufruct,  not  extending  beyond  a  hfe  interesL 

Xh*  foUownng  is  a  favorite  argument  of  Plato.     No  one  dosiro«  eril, 

)tv>«iug  it  to  be  BO !  to  do  wrong  is  evil ;  therefore  no  one  dcnrM  to 
1^  \i\vt>i(jf  kuowing  that  which  he  desires,  but  onlr  in  consequence  of 
wii^'i*UK'v^     In  this  syllogism  the  ambiguous  wort!  is  the  middlo  tervu 
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Evil,  tho  double  rnuaning  of  which  is  too  obvious  to  ncod  cxpltmation; 
yet  on  this  foundation  Plato  constructs  hii?  principal  ethical  doi'tiine, 
m  which  ho  was  followed  by  most  of  Oio  nhiloaophicd!  ««ct«  nmang 
the  later  Greeks ;  thai  virtue  is  a  branch  of  intelligence,  antl  is  to  bo 
produced,  therefore,  mainly  by  intelicctHaltjiiUivalion.  Atltbe  inquiries 
into  the  suinmum  bonum  in  the  philoBophical  schools  wore  infecied  with 
the  earae  fallacy;  the  ambtgruous  woro  Wing,  as  before,  Evil,  or  its 
contrary  correlative,  Uood,  which  sometimes  meant  what  is  |>ood  for 
oneself,  at  other  tiroes  what  is  good  for  other  people.  That  nothing 
which  is  a  cause  of  evil  on  the  whole  to  other  pfople,  can  bo  i-oally 
good  for  the  agent  himself,  is  indeed  a  possiblo  tencK,  and  always  a 
favorite  one  with  moralists,  although  in  the  present  age  the  question 
has  rather  been,  not  whether  the  proposition  is  tnie,  but  bow  society 
and  education  can  be  so  ordered  as  to  maice  it  true.  At  all  events,  it 
IS  not  proved  merely  by  the  fact  that  n  thing  beneficial  to  the  world, 
and  a  thing  beneficial  to  a  person  himself,  arc  both  in  common  parlance 
called  good.     That  is  no  vahd  argument,  but  a  fallacy  of  ambiguity. 

Of  such  stuff,  however,  were  tho  otiiical  speculations  of  the  ancients 
principally  composed,  especially  in  the  deehning  period  of  the  Greek 
philosophic  mind.  The  following  is  a  stoical  argument  taken  from 
Cicero  De  Finibus,  book  the  third :  "  Quod  est  bonum,  omne  laudabilo 
est.  Quod  autcm  laudabilo  est,  omne  honcstum  est,  Bonum  igitur 
quod  est,  honestum  est,"  Here  the  ambiguous  word  is  laudubile, 
which  in  ilie  minor  premiss  means  anything  which  mankind  aio  accus- 
tomed, on  good  groundSf  to  admire  or  valuo;  as  boaut}',  for  instance, 
or  good  foitune :  but  in  the  major,  it  denotes  exclusively  moral  qualities 
In  much  the  same  manner  the  Stoics  were  led  to  all  their  abyurdest 
paradoxes;  as  that  tho  virtuous  man  is  alone  free,  alone  boaulifui 
alone  a  king,  &c.  Whoever  has  virtue  has  Good  (because  it  hno  beer 
previously  determined  not  to  call  anything  else  good);  but  again,  Goo. 
necessarily  includes  freedom,  beauty,  and  even  royalty,  all  of  tbtst. 
being  good  things;  tlierefore  whoever  has  virtue  has  all  these. 

The  following  is  an  argument  of  Descartes  to  prove,  in  his  rl  priori 
manner,  tho  being  of  God.  Tho  conception,  says  lie,  of  an  infmile 
Being  proves  the  real  existence  of  such  a  being.  For  if  there  is  tiot 
really  any  such  being,  I  must  havo  made  the  conception;  but  if  1 
could  m^e  it.  I  can  also  unmake  it;  which  evidently  is  not  tiiie; 
therefore,  there  must  be  externally  to  myself,  an  archetype,  from  which 
the  conception  was  derived.  The  ambiguity  iu  this  case  is  in  ilie  pro- 
noun /,  by  which,  in  ono  place,  is  to  be  understood  my  will,  in  another 
the  laic*  of  my  nature.  If  the  c^mccption,  existing  as  it  does  in  my 
mind,  had  no  original  without,  the  conclusion  wouM  unquestionably 
follow  iliat  I  made  it :  that  is,  the  laws  of  my  nature  must  have  snon 
tanoously  evolved  it;  but  that  my  will  made  it.  would  not  follow. 
Now  when  Descartes  afterwards  adds  that  I  cannot  unmake  the  con- 
ception, he  means  that  I  cannot  get  rid  of  it  by  an  act  of  my  will . 
which  is  true,  but  ts  not  the  proposition  required.  That  what  some 
of  tho  laws  of  my  nature  have  produced,  other  laws,  oi  \hose  same 
laws  in  other  circumstances,  might  not  subsequently  efface,  he  would 
have  found  it  difficult  to  establish. 

Analogous  to  this  are  some  of  tho  ambiguities  in  the  freo-witl  con- 
troversy ;  which,  as  they  will  come  under  special  consideration  in  tho 
concluding  Buok,  I  only  mention  memcrifs  cau^il.     la  that  discussion, 
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tou,  tlio  wurd  /  U  oi\cn  sbified  fruin  out'  njcuniac  to  aiiodier,  at  one 
timo  stondiTig  for  my  volitidns,  at  anotlicr  nmo  for  uu>  actions  which  are 
tlio  cunfiequcncca  ui*  tbem,  or  ihc  menial  dispositions  ironi  which   tbc 
proceed.     The  latter  ambiguity  is  exemplified  in  an  argunicni  of  Cola 
ridgo  (in  hifi  Aids  to  JiefiectioH),  in  support  of  the  freedom  of  the  wilL 
It  is  not  true,  he  says,  that  man  ia  {governed  by  motives;  *'  the  mau 
makes  the  mutivo,  nut  the  motive  the  man;"    llie  proof  being  that 
"what  is  a  strong  motive  to  ono  man  is  no  motive  at  all  to  another." 
The  premiss  is  true,  hut  only  amounts  to  this,  that  diilVrcnt  persoxH 
have  diffbront  degrees  of  6u.sceptibilily  to  the  samo  motive ;  a»  Uiejt^^ 
have  also  to  tho  same  intoxicating  liquid,  which  however  does  nut  prov^i 
t}iat  they  are  iree  to  be  drunk  or  not  drunk,  whatever  quantity  tliey  nu^ 
drink.      VVhat  is  proved  is,  that  certain  mental  condiiions  iu  t}te  mu$^ 
himself,  must  co4>)>erBLe,  iu  the  production  of  the  act,  witJj  tlie  uxlenui] 
inducement :  but  tbot^e  mental  conditions  also  are  the  eflect  of  causes; 
and  there  is  nothing  in  tlio  argument  to  prove  tliat  (hey  can  atiso  ^viib> 
uut  a  cause — ihat  a  sponttuieuus  deteitjiination  uf  tlie  man's  will,  -tWtb* 
out  any  cause  at  all,  ever  takes  place,  as  the  free-will  doctntie  suppoeee. 

Tho  double  use,  in  the  fiee-will  oonlnivcrsy,  of  tho  word  Nfco*eiity, 
which  sometimes  stands  only  fur  Cortaiuty,  at  other  timc:^  fur  Ccmpul' 
siou ;  sumclimes  for  what  cannot  be  prcveutod,  at  other  tiroes  only  lor 
what  we  have  reason  to  he  assured  wUi  not;  has  been  pointed  out 
by  Ardibishop  Whately,  and  wc  shall  have  occasion  hcreaj\er  to  par> 
8Qe  it  to  some  of  its  ulterior  consequences. 

A  most  important  ambiguity,  htJih  in  common  and  in  metaphysical 
language,  is  inua  pointed  out  by  Archbishop  WTiately  in  the  Appendix 
to  his  Logic :  "  Same  (as  well  as  One,  Identical,  and  other  words  do- 
rivcd  fiom  tbem)  is  used  frequently  in  a  sense  very  diifercnt  from  ica 
primar)'  one,  as  applicable  to  a  single  object ;  being  employed  to  do 
note  great  shniiarilt/.  When  several  objects  are  undistinguishably 
alike,  one  single  deKription  will  apply  equally  to  any  of  them:  and 
thence  thoy  are  said  to  bo  all  o'C  one  and  the  aatne  nature,  appearance, 
Sec,  iVs,  e,g.^  when  we  say,  '  this  house  is  built  of  tlio  tame  sittne  with 
such  anotlier,'  we  only  mean  that  the  stones  are  undistinguishable  ia 
their  qualities ;  not  that  the  one  building  was  pulled  down,  and  the 
oltiur  constructed  with  the  materials.  Whereas  sameneti^  in  the  pri- 
mary sense,  does  not  oven  neccBsarily  imply  similarity ;  for  if  we  tay 
of  any  man  that  he  is  greatly  altered  since  such  a  time,  wo  understant^ 
and  indeed  imply  by  the  very  expression,  that  he  is  one  person,  though 
difl'orcnt  in  several  qualities,  It  is  wortli  observing  also,  that  ^ame,  in 
iha  secondary  sense,  admits,  according  to  popular  usage,  of  degrees: 
we  speak  of  two  things  being  nearly  the  same,  hut  not  entirely  :  per- 
sonal identity  does  not  admit  of  tlogrees.  Nothing,  porhaps,  has  con- 
tributed mure  to  the  enor  uf  Realism  than  inattention  to  this  ambiguity. 
When  several  persona  aro  said  to  have  one  and  the  same  opinion, 
thought,  or  idea.  men.  overlooking  tlie  truOi  simple  statement  oi'  the 
case,  which  is,  tliat  they  tare  all  thinking  alike,  look  for  something  more 
absinise  and  mystical,  and  imagine  tliero  must  ho  some  One  Thing,  in 
the  primary  sense,  though  not  an  individual,  which  is  present  at  once 
in  the  mind  of  each  of  llioso  persons ;  and  thence  readily  sprmig  IMato'a 
theory  of  Ideas,  each  of  which  was,  according  to  him,  one  real,  eternal 
object^  existing  entire  and  complete  in  each  of  the  individual  objects 
that  are  known  by  one  name." 
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It  u,  iuJeoJ,  not  a  matter  of  infoi-cnce  but  of  autheiirlc  history,  lliat 
Plato'd  ducti-iiiQ  oriiloaA,  and  the  ^Vristotclian  doclnne  (eesontially  the 
same  ba  the  Platonic)  of  substantial  forma  and  second  aubstances,  grew 
up  in  the  precise  way  hero  pointed  out ;  from  tho  supposed  noceaaity 
of  Ending,  ill  thin^a  which  were  said  to  hare  the  same  naiart^  or  tho 
satnr  qualities,  somothing  wliich  was  the  same  in  the  very  sense  in  which 
a  man  is  the  same  a.s  himttulf.  All  the  idle  apeculatioDs  re:ipocting  to 
6v,  TO  tv,  TO  ofioiop^  and  similar  abstractions,  so  common  in  the  ancient 
and  in  some  modem  schools  of  phi)i)KO])hy,  sprung  from  tlie  same 
source.  .The  Aristotelian  logicians  had,  however,  soen  one  case  of  the 
ambiguity,  and  provided  n^aio.'^t  it,  wilii  their  peculiar  felicity  in  the 
invention  of  technical  lan<^uagn,  when  they  distmguishcd  things  which 
dttVered  botli  sjjecic  and  nuftiero  from  those  which  differed  numero 
tantuM,  that  is,  which  wcro  exactly  alike  (in  some  particular  respect  at 
least)  but  were  diatinct  individuals.  An  extension  of  this  distinction 
to  tho  two  meanings  of  the  word  Same,  namely,  things  which  are  tlie 
same  specie  tantuin,  and  a  thinq*  which  is  the  same  numero  as  well  as 
specie,  would  have  prevented  the  confusion  which  has  been  a  source  of 
so  much  darkness  and  such  an  abuudanco  of  positive  error  in  the  liigher 
philosophy. 

One  of  tlie  most  singular  examples  of  the  lengtha  to  which  a  philos- 
opher of  eminence  may  be  led  away  by  an  ambiguity  of  lang'uagu,  is 
anordcd  by  this  very  case.  I  refer  to  llie  famous  argument  by  which 
]iishop  Bet^cloy  flattered  himself  that  he  had  for  ever  put  an  end  tu 
"  skepticism,  atheism,  and  irreligion."  It  is  briefly  as  follows.  1 
thought  of  a  ihiniT  yesterday ;  I  ceased  to  think  of  it ;  I  think  of  it  agaii. 
to-day.  I  had,  therefore,  in  my  mind  yesterday  an  idea  of  the  object; 
I  have  also  an  idea  of  it  to-duy :  this  idea  is  evidently  not  another,  but 
tho  very  same  idea.  Yet  an  intorvoninf^  time  elapsed  in  which  I  had 
it  not.  Where  was  tlie  iJea  during  this  interval  ?  It  must  liave  been 
Bomcwhere ;  it  did  not  cease  to  exist ;  otherwise  the  idea  1  had  yester- 
day could  not  be  the  samt  idea;  no  more  than  a  man  I  see  alive  to-day 
can  bo  the  same  whom  I  saw  yesterday,  if  tlie  man  has  died  in  the 
meanwhile.  Now  an  idea  cannot  be  conceived  lu  exist  anywhere 
except  in  a  mind ;  and  hence  here  must  exist  an  Uni%'or6al  Mind,  in 
which  all  ideas  have  their  permanent  residence,  during  the  intervals  of 
their  conscious  presence  in  our  own  minds. 

That  Berkeley  hero  confounded  sameness  numero  with  sameness 
specie,  that  is,  with  exact  resemblance,  and  assumed  the  fonner  when 
there  was  only  the  latter,  hardly  needs  be  more  particularly  pointed 
out.  He  could  never  have  broached  this  stran;^  theory  if  he  had 
understood,  that  when  we  say  we  have  the  same  thought  to-day  which 
we  had  yesterday,  we  do  not  mean  the  same  individual  thought,  but  a 
thought  exactly  similar:  as  wo  say  that  we  have  tho  same  illuoss  which 
wo  had  last  year,  meaning  only  tho  same  sort  of  illness. 

In  one  remarkable  instance  tho  scientific  world  was  divided  into  two 
iuriousty  hostile  parties  by  an  ambiguity  of  language  affecting  a  branch 
of  science  which,  more  completely  than  most  others,  enjoys  the  advau- 
lago  of  a  precise  and  well-defined  terminology.  I  refer  to  the  famous 
dispute  respectintr  the  vijt  rii-a,  llio  history  of  which  is  given  at  large  in 
Professor  Playfair's  Disscitation.  The  question  was  whether  xhejhrce 
of  a  moving  body  was  proportional  (its  mass  being  given)  to  its  velocity 
simply,  or  to  tho  square  of  its  velocity  :  and  the  ambiguity  was  in  tho 
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word  Force.  "One  of  ihc  effecin,"  says  Playfair,  "prodaced  by  o 
moving  licMly  is  proportional  to  the  square  of  the  velocity,  while  another 
is  proportional  tu  tbe  velocity  simply  :"  from  whence  clearer  thinkei« 
were  subsequently  toil  to  edtablish  a  double  measure  of  the  cHiciencjr 
of  a  movjjig  power,  one  beiric:  railed  vu  viva,  and  ihc  other  momcHlmm, 
About  the  iacls,  l>oth  pai'tiea  were  from  the  first  agreed:  the  only  ques- 
tion waa,  wicli  which  of  the  two  cficcts  the  \crm  force  should  be,  or 
oould  most  conveniently  bo,  associated.  But  the  disputants  were  by 
no  rocan.'^  aware  that  this  was  oU;  Uiey  thought  that  force  was  one  thing, 
the  production  of  effects  another :  and  the  question,  by  which  set  of 
cficcts  the  force  which  produced  both  the  one  and  the  other  should  be 
measured,  was  supposed  to  be  a  question  not  of  terminology  but  of  fact 

Tbe  ambiguity  of  the  word  Infinite  is  the  real  fallacy  in  the  nuauaing 
logical  puzzle  of  Achilles  and  the  Tortoise,  a  puzzle  which  has  been 
too  hard  for  tlie  ingenuity  or  patience  of  many  philosophers,  and  among 
others  of  Dr.  Thomas  Brown,  who  considered  the  sophism  as  insoluble ; 
as  a  sound  argument,  though  leadiqg  to  a  palpable  falsehood:  not  seeinfir 
(hat  such  an  admission  would  be  a  reductio  ad  ahsitrdum  of  the  reason 
ing  faculty  itself.  The  fallacy,  as  Hohbes  hinted,  lies  in  the  tacit  a»- 
Humption  tlmt  whatever  is  infinitely  dinsible  is  infinite  ;  but  the  foUo'w- 
ing  solution  (to  the  invention  of  which  1  have  no  claim)  is  more  pi-ocise 
and  satisfactory. 

The  argument  is,  let  Achilles  run  ten  times  as  fast  as  tlie  tortoise, 
yet  if  tJie  tortoise  has  the  start,  Achilles  will  never  overtake  htm.  For 
sup[H>Be  them  to  be  at  first  separated  by  an  interval  ofa  thousand  foot : 
when  Achilles  lias  run  these  thousand  feet,  the  tortoise  will  have  ^t 
vin  a  hundred  ;  when  Achilles  has  run  those  hundred,  the  tortoise  will 
have  run  ten,  and  so  on  for  ever ;  therefore  Achilles  may  run  for  orer 
itithout  overtaking  the  tortoise. 

Now,  tlie  "  fur  ever*'  in  the  conclusion,  means,  for  any  length  of  time 
that  can  bo  supposed ;  but  in  the  premisses  '^  ever^*  does  nut  mean  any 
length  of  time:  it  means  any  number  of  tuhdivitions  of  time.  It  means 
that  we  may  divide  a  tliousand  feet  by  ten,  and  tliat  quotient  again  by 
ten,  and  so  on  as  often  as  we  please ;  that  there  never  needs  be  on  end 
to  tlie  sulxlix-isions  of  the  distance,  nor  consequently  to  those  of  the 
time  in  wliich  it  is  performed.  Bui  &u  unlimited  number  of  subdivi- 
sions may  be  made  o^  that  which  is  itself  limited.  The  argument 
proves  no  other  infinity  of  duration  than  may  be  embraced  within  five 
minutes.  As  long  as  the  live  minutes  are  not  expired,  what  remains 
of  them  may  be  divided  by  ten,  and  again  by  ten,  as  often  as  we  like, 
whicli  is  perfectly  compatible  with  their  being  only  five  minutes  alto- 
gether. It  proves,  in  short,  tliat  to  pass  through  tliis  finite  space  re- 
quires a  time  which  is  infinitely  divisible,  but  not  an  infinite  time;  the 
confounding  of  which  distinction  Hobbcs  had  already  seen  to  be  the 
gist  of  the  fiillttcy. 

The  following  ambiguilies  of  the  word  right  (in  addition  to  the  ob- 
vious and  familiar  one  ofa  right  and  the  adjective  n^t)  are  abstracte*] 
from  a  forgotten  paper  of  my  own,  in  a  periodical  work: — 

"Speaking  morally,  you  are  said  to  have  a  right  to  do  a  tiling,  if  all 
|wrsons  are  morally  bound  not  to  hinder  you  from  doing  it.  But,  in 
another  sense,  to  have  a  right  to  do  a  tiling,  is  the  opposite  of  having 
110  right  to  ilo  it,  sxz.,  of  being  under  a  moral  obhgation  to  forbear 
from  doing  it.     In  tlu3  sense,  to  say  that  you  hare  a  right  to  do  a 
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thing,  rnooiid  chat  you  may  do  it  without  any  breach  of  July  on  yoiu 
part ;  tliat  other  persona  not  only  ought  not  to  hinder  you,  but  havo  no 
cause  to  tiiink  the  worse  of  you  for  doing  it.  This  is  a  perfectly  dis- 
tinct proposition  from  the  preceding,  'ihe  right  which  you  have  by 
virtue  of  a  duty  incumbent  upon  other  persona,  ia  obviouslvquite  a  differ* 
ent  tiling  from  a  right  consisting  in  tho  absence  of  any  duty  incumbciiL 
upon  yr>urseL£  Yet  the  two  things  arc  perpetually  confounded.  Thus 
a  man  will  say  he  has  a  right  to  publish  bis  opinions ;  which  inuy  be 
true  in  this  sense,  that  it  would  be  a  breach  of  duty  in  any  oilier  per- 
son to  interfere  and  prevent  the  publication:  but  he  assumes  there- 
upon, that  in  publishing  hid  opimous,  he  himself  ^nolates  no  duty; 
which  may  either  bo  Lnio  or  false,  depending,  as  ii  doe»,  upon  bia 
having  taken  due  pains  to  salisfy  huoself,  firat,  that  the  opinions  are 
true,  and  next,  that  their  publication  in  this  manner,  and  ut  this  par- 
ticular juncture,  wilt  probably  be  beneficial  to  tho  interests  of  truth  on 
the  whole. 

"  The  second  ambiguity  is  that  of  confounding  a  right  of  any  kind, 
with  a  right  to  enfoitrc  diot  right  by  resisting  or  punishing  a  violation 
oi  it  Men  will  say,  for  example*  that  they  have  a  right  to  a  good 
government,  which  is  undeniably  true,  it  being  the  moral  duty  of  theii 
governors  to  govern  them  well.  But  in  granting  tliif^  you  are  sup 
posed  to  havo  admitted  their  right  or  liberty  to  turn  out  their  govern 
ors,  and  perhaps  to  punish  them,  for  having  failed  in  the  perfoiTOonce 
of  this  duty;  which,  far  from  being  tho  same  thing,  is  by  no  means 
universally  true,  but  depends  upon  an  immouHC  number  of  varj-ing  cir- 
cumstances, and  is  altogolher  one  of  the  knottiest  questions  in  practical 
ethics."  This  example  is  (like  othora  which  have  been  cited)  a  case 
of  fallacy  within  fallacy ;  it  involves  not  only  the  second  of  the  two 
ambiguities  pointed  out,  but  tho  first  likewise. 

One  not  unusual  form  of  the  Fallacy  of  Ambiguous  Terms,  is  known 
technically  as  the  Fallacy  of  Composition  and  Division:  when  the 
same  term  is  coUo<aivc  in  the  premisses,  distributive  in  the  conclusion, 
or  vice  versA:  or  when  the  middle  term  is  collective  in  one  premiss, 
distrihutivo  in  the  other.  As  if  one  were  to  say  (I  quote  from  Arch- 
bishop Whatcly)  "All  the  angles  of  a  triangle  are  equal  to  two  right 
angles:  ABC  is  an  ant^le  of  a  triangle;  therefore  ABC  is  equal  to 

two  right  angles There  is  no  fallacy,'*  continues  tho  Archbishop, 

"  more  common,  or  more  likely  to  deceive,  than  the  one  now  before 

US.     The  form  in  which  it  ia  most  usually  employed  is  to  establish 

some  iTuih,  separately,  conceniing  *acA  single  member  of  a  certain 

■class,  and  thence  to  infer  the  same  of  the  whole  coUccticdyy     As  in 

[  the  argument  one  oflon  hears,  sometimes  Irom  persons  worthy  of  better 

^things,  to  prove  that  the  world  could  do  without  great  men.     If  Co- 

[lumbus  (it  is  said)  had  never  lived,  America  would  still  have  been  di»- 

•  covered,  at  most  only  a  few  years  later  ;  if  Newton  had  never  lived, 

some  other  person  would  have  discovered  tho  law  of  gravitation  ;  and 

BO  forth.     Most  true;  these  things  would  havo  been  done,  but  in  all 

probability  not  until  some  one  had  again  been  found  with  tho  qualities 

of  a  Columbus  or  a  Newton.     Because  any  one  great  man  might  havo 

had  his  place  supplied  by  tl»e  help  of  others,  the  nrgiiment  concludes 

that  all  great  men  could  have  been  dispensed  «-ith.     The  term  "great 

iten"  is  distiibutive  in  tlie  premissos  and  collective  in  the  conclusion. 

"Such  also,"  says  ^rchbwhop  Wlmtcly,  "U  the  fidlacy  which  pr-jb- 
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ably  opuralcs  on  moBt  adventurers  in  lotteries;  e.g.t  *the  goining^  of  a 
high  prize  is  no  uncommon  occurrence;  and  wbat  ia  no  uncommon 
ocx:uiTonce  may  retwonably  be  expected ;  therefore  the  puining^  of  a 
high  prize  may  reasonably  be  expected :'  the  conclusion  when  applied 
to  the  individual  (aa  in  practice  it  is)  must  he  understood  in  the  pensc 
of  *  reasonably  expected  by  a  certain  individvizl ;'  therefor©  f<jr  the 
major  premiss  to  be  true,  the  middle  term  must  be  understood  to  mean. 
'CO  uncommon  occurreiH-e  to  some  one  particvhr  person;'  whereas 
for  the  minor  (which  has  been  placed  fii-st)  to  he  tnto,  you  must 
understand  it  of  'no  uncommoti  occurrence  to  totne  one  or  other;* 
thus  you  will  have  the  Fallacy  of  Composition." 

"  This  is  a  Fallacy  with  which  men  are  extremely  opt  to  <leceiv« 
(Jt^m^dvcs;  for  when  a  multitude  of  particulars  are  presented  to  the 
mind,  many  are  too  weuk  or  too  indolent  to  lake  a  compreheneive  view 
of  them;  but  confine  tlieir  attention  to  each  Mingle  point,  hy  liiritii;  oncl 
then  decide,  infer,  and  act  accordingly:  c. ^.,  the  imprudent  spend- 
thrift, finding  that  he  is  able  to  aflord  this,  or  that,  or  the  other  expense, 
forgets  that  all  of  (hem  together  will  ruin  him."  The  debauchee  de- 
Btrcrys  his  health  by  successive  acts  of  intempei-ance,  because  no  cme  of 
those  acts  would  ho  of  itself  sufficient  to  do  him  any  serious  harm,  A  sick 
person  reasons  with  himsolf,  "  one,  and  another,  and  another,  of  my 
symptoms,  do  not  prove  that  I  have  a  fatal  disease ;"  and  practicaBj 
concludes  that  all  taken  together  do  not  proro  it. 

§2.  We  have  now  Bufficiontly  exemplified  one  of  the  piincipal 
Genora  in  this  Order  of  Fallacies ;  whore,  the  source  of  error  bemg 
tlio  ambij^ity  of  terms,  the  premisses  ai*e  verbally  what  is  required  tc 
support  the  conclusion,  but  not  really  so.  In  the  second  great  Fallacy 
oi  Confusion  they  are  neither  verbally  nor  really  sufficient,  though, 
from  their  mullipHcity  and  confused  arrangement,  and  still  oftener 
from  defect  of  memory,  they  are  not  seen  to  be  what  they  are-.  The 
fallacy  1  mean  ia  that  of  Pctitio  Principii,  or  begging  tho  question; 
including  that  more  complex  and  not  uncommon  variety  of  it,  which 
is  termed  llensoning  in  a  Circle. 

PetJtio  Principii,  as  defined  hy  Archbishop  "WTiately,  is  the  fallacy 
*'in  which  the  premiss  either  appears  manifestly  to  be  the  same  as  the 
conclusion,  or  is  actually  proved  from  tho  conclusion,  or  is  such  as 
would  naturally  aud  properly  ao  be  proved."  By  the  last  clause  I 
presume  is  meant,  that  it  is  not  susceptible  of  any  other  proof;  for 
otherwise,  there  would  be  no  fallacy.  To  deduce  from  a  proposition, 
propositions  from  which  it  would  itself  more  naturally  be  deduced,  is 
often  an  allowable  deviation  from  the  usual  didactic  order;  or  at  moat, 
what,  by  nn  adaptation  of  a  phrase  familiar  to  mathematicians,  may  be 
called  a  logical  inelegance. 

The  employment  of  a  proposition  to  prove  that  upon  which  it  is 
itself  dependent  for  proof,  by  no  moans  implies  rhc  degree  of  mental 
imbecility  which  might  at  first  be  aup[>OMed.  The  difficulty  of  com- 
prehending how  this  fallacy  could  pcssihly  bo  committed,  disiippoars 
when  wo  i-eflcct  that  all  persons,  even  philosophers,  hold  a  great  num 
her  of  opinions  without  exactly  recollecting  how  they  cnmo  by  (hem. 
Believing  that  they  have  at  some  former  lime  viyified  them  by  sufiicicnt 
evidence,  uit  having  fijrgottea  what  the  evidence  was,  ihoy  may  easily 
he  betrnycil  into  deducing  from  them  tlie  very  piY)positioutf  which  ar« 
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alone  capable  of  serving'  as  promisaee  for  thoir  ,ostablishment.  An 
example  is  given  by  Archbishop  Whalely :  "  As  if  one  should  aUerapt 
10  prove  the  being  of  a  God  frum  the  autliority  of  Holy  AVrii  ;*'  which 
mi^bt  easily  happen  to  ono  with  whom  both  propjsiliona,  its  funda- 
metitul  tenets  of  his  religion,  stand  upon  tlie  same  ground  of  familiar 
and  traditional  belief. 

Ar(;uing  in  a  circle,  howevoTt  is  a  stronger  case  of  the  fallacy,  and 
implies  more  than  the  mere  pawive  reception  of  a  premias  by  one  who 
does  not  remember  how  it  is  to  be  proved.  It  implies  an  actual 
attempt  to  jirovo  two  propositions  reciprocally  from  one  another;  and 
is  solaom  resorted  to,  at  leaitt  in  oxpre*a  temw,  by  any  person  in  liia 
own  speculations,  but  is  committed  by  those  who,  bciup^  hard  pressed 
by  an  adversary,  are  forced  into  giving  reasons  fur  an  opinion  of  which, 
when  they  bcgim  to  ar^iie,  they  had  not  eufHciontly  cousiderod  the 
grounds.  As  in  the  foDowine:  example  from  Archbishop  Whately; 
"  Some  mechanicians  aitumpl  to  prove  (what  they  ought  to  lay  down 
as  a  probable  but  doubtful  hypothesis*)  that  everj'  panicle  of  matter 
gi*avitates  equally:  'why  {'  'because  tlioae  bodies  which  contain  more 
particles  ever  gravitate  more  strongly,  r.  e.  arc  heavier:'  'but  (it  may 
be  urged),  those  which  are  beaWest  are  not  always  more  bulky;'  'no, 
but  they  contain  more  particles,  tliougb  more  closely  condensed  ;* 
•  how  do  you  know  that  V  '  because  they  are  heavier :'  *  how  docs  that 
prove  it  V  '  because  all  particles  of  matter  graxitaling  equally,  that 
moss  which  is  specifically  the  heavier  must  needs  have  the  more  o£ 
ihem  in  the  same  space.'"  It  appears  to  me  that  the  fallacious 
reasoner,  in  his  private  thoughts,  would  not  bo  likely  to  proceed  beyond 
the  first  step.f  He  would  acquiesce  in  the  sufiicicncy  of  the  reason 
first  given,  "bodies  which  contain  more  particles  are  heavier."  It  is 
when  he  finds  this  questioned,  and  U  called  upon  to  prove  it,  without 
knovtring  how,  that  he  triott  to  oslablish  liis  premiss  by  supposing 
proved  what  he  is  attempting  to  prove  by  it.  The  moet  effectual  way, 
in  fact,  of  exposing  a  PcUtio  PHncipii,  when  circumstances  allow  of 
it,  is  by  challenging  the  rea.soner  to  prove  his  premisses;  which  if  he 
attempts  to  do,  he  is  necessarily  driven  into  arguing  in  a  circle. 

It  is  not  uncommon,  however,  for  tliinkers,  and  those  not  of  iho  low 
est  description,  to  be  led,  even  in  their  own  ihoughls.  not  indeed  into 
formally  proving  each  of  two  propositions  from  the  otlicr,  but  into  ad- 
mitlmg  propositions  which  can  only  be  so  proved.  In  the  preceding 
exain])le  the  two  togoilicr  form  a  complete  and  consistent,  though  by- 
potlietical,  explanation  uf  the  facU  concerned.  And  the  tendency  to 
mistake  mutual  coherency  for  trulli ;  to  trust  one's  safety  to  a  strong 
chain  allhough  it  has  no  point  of  support;  is  at  the  bottom  of  much 
which,  when  reduced  to  the  strict  forms  of  argumentation,  can  exhibit 
itself  no  utlier^viso  than  as  reasoning  in  a  circle.  All  experience  bears 
testimony  lu  the  euthruUing  efiect  of  neat  concatenation  in  a  system  of 

^^H  *  No  longer  ercn  a  proboblf)  hypothssi*.  but  (since  the  nt&blishineot  or  tbo  iLomifi 

^^^  thcoO')  opI'osDd  to  all  prubabilily  ;  it  botnft  now  ccrtBUi  thit  Iho  uitegrant  pnrliclcs  of  dif 

W  fnrcfit  (obatance*  gravitate  tinumially.     It  is  tnifi  that  ihrao  patliclra.  Ihoiifrh  real  mi>iini« 

I  tor  the  purposes  of  cbf^nnral  i?ombinBttf>n.  inav  not  be  tbe  nttunnle  pnriicks  M  t  ho  iub< 

I  stance ;  anil  this  doubt  alon-j  renders  tba  hypothesis  admissible,  evsn  as  sn  hypothesis. 
I  t  I  hfivtt  found,  however,  an  Brgvimi'nl  of  this  exact  type  m  a  Brulfntnltr  7'rMf.«  .-— . 

I  "  Ice  and  KUvrr,  imdfir  ihf  (inmr  vnhimfl,  contain  vrry  tine^uiit  portions  of  matter,  the  sil- 

I  TOT  btfing  tRii  tiinus  as  hea.vy  a:i  tbe  ict.    Thu  vacuiltea  in  the  ice,  therefore,  mast  be  very 

L  tuuc*i  cdMtfr  thnn  those  isi  tbo  8ilv«»r" 
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iloctriiios,  and  the  diflicuUy  with  which  men  admit  the  perm uafi tun  liiai 
anything  which  holds  so  well  together  can  poBsibly  fall. 

Since  every  case  where  a  conclusion  which  can  only  be  proved  Gn^ia 
certain  premisses  is  used  for  tho  proof  of  those  premisses,  is  a  case  of 
petieio  principii^  that  &llacy  includes  a  very  groat  proportion  uf  oU  in- 
coiTf  ct  reasiming.  It  is  necessary,  for  completing  our  view  of  Uic 
fallacy,  (o  exemplify  some  of  the  disguises  under  which  it  is  accustomed 
to  mask  irself,  and  to  escape  exposure. 

A  proposition  would  not  be  admitted  by  ajiy  person  in  his  senses  Od 
a  corollary  from  itself,  unless  it  were  expressed  in  language  which 
made  it  seem  different.  One  of  the  cuminonest  modes  of  so  exproftsing 
il,  is  to  present  the  proposition  itself,  in  abstract  terms,  as  a  proof  oi 
the  same  proi>osition  expressed  iti  concrete  language.  Tliis  is  a  very 
frequent  mode  not  only  of  preionded  proof,  but  of  pretended  explana- 
tion ;  and  is  parodied  by  Molici-e  when  ho  makes  one  of  hia  absurd 
physiciana  say,  "I'opium  cndormit  parccqu'il  a  une  vertu  soporifique," 
or,  in  tho  amusing  aoggorol  quoted  by  Mr.  Whewell — 

Mihi  detnandatur 

A  tlocti«siiiii>  ductore, 
Quuc  upiutn  factt  donDirc  \ 

t.t  ego  rp«i)oniipi), 

Quia  nt  in  eo 

Virtus  dormiUva, 
Cajus  Ditura  out  sciisus  awopirc. 

The  words  Nature  and  Kssenco  are  grand  instruments  of  this  mocHf 
of  begging  the  question.  As  in  tho  woll-known  argument  of  the  scho- 
lastic tiieologians,  thai  the  mind  thinks  always,  because  ihe  tatencc  of 
the  mind  is  to  think.  Locke  had  to  point  out,  tliat  If  by  essence  in 
here  meant  some  property  which  must  manifest  itself  by  octuol  exer- 
cise at  nil  times,  the  premiss  is  a  direct  assumption  of  the  conclusion  ; 
while  if  it  only  means  that  to  think  is  the  distinctive  property  of  a 
mind,  there  is  no  connexion  between  the  premiss  and  tlio  conclusion, 
since  it  is  not  necessary  that  a  distinctive  property  should  be  perpet- 
ually in  action. 

The  following  is  one  of  the  niodc«  in  which  these  ahsiracl  terms. 
Nature  and  Essence,  arc  used  as  instruments  of  this  fallacy.  Somo 
particular  properties  of  a  thing  nrc  selected,  more  or  less  arbitrarily, 
to  be  termed  its  naturc  or  essence ;  and  when  tliis  has  been  done,  those 
properties  are  supposed  to  be  invested  mlh  a  kind  of  indefcosihle- 
ness ;  to  have  become  paramount  to  all  the  other  properties  of  the 
thing,  and  incapable  of  being  prevailed  over  or  counteracted  by  them. 
As  when  Aristotle,  in  a  passage  which  we  have  already  cited  from  Mr 
Whewell,  '*  decides  that  there  is  no  void  on  such  arguments  as  this : 
in  a  void  there  could  be  no  diflTercncc  of  up  and  down;  for  as  in 
nothing  there  arc  no  differences,  so  there  are  none  in  a  privation  oi 
negat'.on ;  but  a  void  is  merely  a  privation  or  negation  of  matter , 
therefore,  in  a  void,  bodien  could  not  move  up  and  down,  which  it  is 
in  their  nature  to  do."*  In  other  words;  It  is  the  nature  of  bodies  to 
move  up  and  down,  ergo  any  physical  fact  which  supposes  them  not 
so  to  move,  cannot  be  anthontic.  This  mode  of  reasoning,  by  which 
a  bad  geneniU^iatinn  is  mndo  to  overrule  all  facts  which  contradict  it, 
is  petitio  principii  in  one  of  its  most  palpable  forms. 
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Xono  of  iho  modea  of  assuming  whnt  should  be  proved  are  in  more 
irotjucni  use  ihaa  what  urc  termed  by  Bentham  "question-begging 
appollulives  ;"  names  which  beg  the  question  under  the  guise  of  stadng 
it  The  most  potent  of  these  are  such  ils  have  u  laudatory  or  vitupe- 
rative character.  For  instance,  in  politics,  the  word  Innovation.  Ihe 
dictionary  meaning  of  thiB  term  being  merely  '*  a  change  to  something 
new/'  it  ia  difficult  for  the  defenders  even  of  the  most  salutary  ini- 
provorai;nt  to  deny  that  it  is  an  innovation ;  yet  the  word  having  ac- 

3uired  in  common  usage  a  vituperative  connotation  in  addition  to  its 
ictionary  meaning,  t}ie  admia.sion  is  always  consmied  as  a  large  con- 
cession  to  the  disadvantage  of  the  thing  proposed. 

The  following  passage  from  the  argument  in  refutation  of  the  Epi- 
cureans, iu  the  second  book  of  Cicero  Vc  Finibu^,  ailurds  a  line  exam- 
pie  of  this  sort  of  fallacy.  "  Dt  qaidem  illud  ipsum  non  nimium  prubo 
(et  tantum  patior)  philosuphum  loqui  dc  cupiditattbus  Huicndis.  An 
potest  cu^iditas  iiniri  \  totlenda  est,  atque  cxtrahenda  radicitus.  Quia 
ost  enim,  in  quo  sit  cupidilas,  quin  recta  cupidus  dici  possit  1  Krgu  ot 
avanis  erit,  scd  finite:  adulter,  verum  habobit  modura;  et  luxunosua 
eodcm  modo.  Qoalis  ista  philosophia  est,  quae  non  intcritura  affcrat 
pravitatift,  scd  sit  contenta  mediocritate  vitiorum  ?"  The  question  was 
whether  certain  desires,  when  kept  within  definite  bounds,  arc  vices 
or  not ;  and  tho  argument  decides  the  point  by  applying  to  them  a 
word  [cupiditaa)  which  implies  vice.  It  is  shown,  however,  in  the 
remarks  which  follow,  that  Cicero  did  not  intend  this  as  a  serious 
argument,  but  aa  a  criticiitm  on  what  he  deemed  an  inappropriate 
expression.  *' Rem  ipaam  proraus  probo:  elegantiam  dcsidcro.  Ap- 
pelloL  hBBc  detideria  natune^  oupiditatis  nomen  servet  alio,"  &c.  But 
many  persons,  both  ancient  and  modem,  have  employed  this,  or  some 
g  equivalent  to  it,  as  a  real  and  conclusive  argument.  We  may 
ark  that  the  pmum^e  respecting  cupiditat  and  cupidus  is  also  an 
example  of  another  fallacy  abrcady  noticed,  that  oi'  Pajonymous  Terms. 
Many  more  of  the  arguments*  of  the  ancient  moralist.s  and  especially 
of  the  Stoics,  fall  within  the  dtjfinition  of  Petitio  Principii.  In  the  De 
Finibus,  for  example,  which  I  continue  to  quote  as  being  probably  the 
best  extant  cx«mplificaiii>u  at  onco  of  tho  doctrines  and  the  methods  of 
the  schools  of  Crrcek  philosophy  existing  at  that  time;  what  are  wc  to 
think  of  the  arguments  of  Cato  in  the  third  book,  derived  from  common 
notions :  That  if  virtue  were  not  happiness,  it  could  not  bo  a  thing  to 
boast  of:  That  if  doalii  or  pain  were  evils,  it  would  be  impossible  not 
to  fear  tbem,  and  it  could  not,  therefore,  be  laudable  to  despise  them, 
Sec.  In  one  way  of  viewing  these  argumenta,  they  may  bo  regarded 
as  appeals  to  the  authority  of  tho  general  ueatiment  of  mankind,  which 
had  stamped  its  approval  upon  certain  actions  and  characters  by  the 
phrajies  referred  to;  but  that  such  could  have  been  tlio  meaning  in- 
tended ia  very  unlikely,  considering  tho  contempt  of  tho  ancient  philo- 
sophers for  vulgar  opinion.  In  any  other  sense  they  are  clear  cases  of 
Petitio  Principii,  since  the  word  laudable,  and  the  idea  of  boasting, 
imply  principles  of  conduct ;  and  practical  maxims  can  only  be  pntvod 
from  speculative  truths,  namely,  from  tlio  properties  of  the  subject 
matter,  and  cannot,  tliorefore,  bo  employed  to  prove  those  properties. 
As  well  might  it  be  argued  that  a  government  is  good  because  we 
ought  to  support  it,  or  that  there  Is  a  God  because  it  is  our  duty  U 
pray  to  him. 
.1  T 
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It  \i  nsaumoJ  by  all  the  dUputants  in  the  Ve  Fimbus  as  tfic  frxinJA 
tion  of  tlie  inquiry  into  tbo  tummum  banttm^  limt  "eapiens  semper 
bcatud  c9t."  The  idea  thitt  wisdom  could  be  coiwisicnt  witli  unhup- 
piut'»B,  was  ulwava  rejecied  au  iiindmissible:  Uin  reason  sBtiigned  by 
one  tjf  ibe  interlocutors,  near  the  beginning  of  ibe  tbird  bonk,  b<  ini^, 
ibat  if  the  wise  could  be  unhappy,  there  waa  not  much  use  in  purMiiipj 
wifidoin.  But  by  uidiappiness  they  did  not  moan  pain  or  sufleriau  ,  t-» 
tlint,  it  was  granted  that  tlie  wisest  person  waa  liable  in  commuQ  wixXx 
others ;  bo  was  happy,  because  in  possessing  wisdom  be  bad  ibe  mnst 
valuable  of  pf»9esttions,  the  raoet  to  be  nougbt  and  prized  of  all  (biai^tt, 
and  to  possess  the  masi  valuable  thing  waa  to  be  the  most  happy.  By 
laying  it  diivvn,  therefore,  at  the  commencement  of  the  inquJrj',  ibai  the 
sagi)  must  be  happy,  tbo  disputed  qneetion  respecting  the  svrnmvm 
lonum  waa  in  fact  begged ;  with  the  fuither  assumption,  that  pain  and 
sufiering,  bo  far  as  they  can  coexi^st  with  wisdom,  are  not  unbapptness, 
and  are  no  evil. 

'i'ho  following  are  additional  instances  of  Petitio  Princtpii.  niidor 
more  or  less  of  disguise. 

Plato,  in  the  Sojiktstes,  attempts  to  prove  that  tliinga  moy  exi«t  whirii 
aj*e  incorporeal,  by  the  argument  that  Justice  and  wiwlom  are  incf>r{KK 
real,  and  jiwiice  and  wisdura  must  Ik:  something.  Here,  if  by  aome- 
tfi-in^  be  meant,  oa  Plato  did  in  liict  mean,  a  thing  capable  of  existing 
in  and  by  itself,  and  not  as. a  quality  of  some  other  thing,  lie  brgs  the 
question  in  asserting  that  justice  and  wisdom  must  be  someibiiii;:  if 
he  meant]  an^ihing  else,  his  conclusion  is  not  proved.  This  fallacy 
might  also  he  classed  under  ambiguous  mlddleterm ;  tomeUting^  m  tlie 
one  premiss,  meaning  some  substance,  in  the  other,  merely  some  object 
of  thought,  whetlier  subiitauce  or  attribute. 

It  wo^  fitnnerly  an  argument  employed  in  proof  of  what  is  now  no 
longer  a  popular  doctrine,  the  inftnito  divisibility  of  matter,  tliat  eveiy 
portion  of  matter,  however  small,  must  at  least  have  an  upper  and  an 
under  surface.  Those  who  used  thiit  argument  did  not  see  ihftt  it 
assumed  the  very  point  in  dispute,  the  impossibility  of  arriving  al  « 
minimum  of  thickness;  for  if  there  be  a  minimum,  its  upper  and  under 
surface  will  of  course  bo  one:  it  will  be  itself  a  surthce  and  no  more. 
The  argument  owes  ita  very  considenible  plausibility  to  ibis,  ihal  the 
premiss  does  actually  seem  more  obvious  than  the  conclusion,  altlioagh 
really  identical  i%ith  it.  As  expressed  in  ihe  premiss,  the  prupd&ition 
appeals  directly  and  in  concrete  language  to  the  incapacity  of  the 
human  imagination  fur  conceiving  a  minimum.  A^'iewod  in  tliis  liglit, 
it  becomes  a  case  of  the  a  priori  fullucy  or  natural  prejudice,  tlMt 
whatever  cannot  bo  conceived  cannot  exist.  Every  Fallacy  of  Conlu* 
sion  (it  is  almost  uiuieccssary  to  rfp<>nt)  will,  if  elnared  up,  become  ■■' 
fallacy  of  some  other  sort;  and  it  will  bo  found  of  deductive  or  ratio-^ 
ciiiative  fallacies  generally,  that  when  they  mislead  lliero  is  mostly,  as 
in  this  case,  a  latent  fallacy  of  some  other  description  lurking  under 
Cheni,  by  virtue  of  which  cliiefly  it  is  that  the  verbal  juggle  which  ia 
the  outride  or  body  of  tliis  kind  of  fallacy,  passes  undotccleil. 

Euler's  Algebra,  a  book  otherwise  of  great  merit,  but  full,  to  ovet 
flowing,  of  logical  errors  in  respect  to  the  foundation  of  the  science^ 
contains  the  following  argument  to  prove  that  minw  multiplied  by  minu4 
fp\esp/iiJt,  adoctrinethe  opprobrium  of  all  mathematicians  who  arc  not 
pbilosupbcrs,  and  which  i'^uler  had  not  a  glimpse  of  the  true  method  of 
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pTOTxng.  He  says,  minus  muiupiiea  oy  miHus  cannot  givemt 
mi'ttiM  multiplied  by  plus  gives  mUus,  and  mintu  multiplied  by  minvi 
cannot  give  the  same  product  oa  miniu  multiplied  by  plu^.  Now  one 
is  obliged  lo  ask,  why  minus  multiplied  by  minus  must  give  any  pro- 
duct at  all  1  and  if  it  does,  why  ita  product  cannot  be  the  eamo  as  that 
of  minus  multiplied  by  plus?  for  this  would  seem,  at  the  famt  glance, 
not  more  absurd  than  that  minus  by  minut*  should  give  the  same  as 
plus  by  plus,  the  proposition  which  Eulcr  prefers  to  it.  The  premiss 
requires  proof,  as  much  as  the  conclusion :  nor  can  it  bo  proved,  except 
by  tliat  more  comprehensive  view  of  the  nature  of  muliiplicafion,  aud 
of  algebraic  procoasea  in  general,  wKich  would  also  supply  a  far  belter 
proof  of  the  mysterious  aoctrinc  which  Kuler  is  bore  endeavoring  to 
aemonstrate. 

A  very  striking  instance  of  reasoning  in  acircleis  that  of  some  ethical 
philosophers,  who  first  take  for  tlieir  standard  of  moral  truth  what,  being 
the  general,  they  deem  to  bo  the  natural  or  instinctive,  sentiments  and 
perceptions  of  mankind,  and  then  explain  away  the  numerous  instances 
of  divergence  from  their  assumed  standard  by  representing  ihom  u 
cases  in  which  the  perception:^  are  unbealtliy.  Some  particular  mode 
of  conduct  or  feeling  is  atlirmcd  to  bo  unnatural;  why!  becaoao  it  is 
abhorrent  to  the  universal  and  natural  sentiments  of  mankind.  Find- 
ing no  sucb  sentiment  in  yourself,  you  question  the  fact;  and  the 
answer  is  (if  your  antagonist  is  polite)  that  you  are  an  exception,  a 
peculiar  case.  But  neither  (say  you)  do  I  lind  in  the  people  of  somo 
other  country,  or  of  some  furmer  age,  any  such  feeling  of  abhorrence; 
"aye,  but  their  feelings  wore  sophisticated  and  unhealthy." 

One  of  the  most  notable  specimens  of  reasoning  in  a  circle  is  the 
doctrine  of  Hobbos,  Rousseau,  and  others,  which  rests  the  obligations 
by  which  human  beings  are  bound  as  members  of  society,  upon  a  sup- 
posed social  compact.  I  wave  the  consideration  of  the  iictitious  nature 
of  the  compact  itself;  but  when  a  pliilopopher  (as  Hobbes  doe«  through 
the  wliole  Leviathan)  elaboraloly  deduce*  the  obliiraliou  of  obeying 
the  sovereign,  not  frova  the  necessity  or  utility  of  doing  so,  but  from  a 
promise  supposed  to  have  been  made  by  our  ancestors,  on  renouncing 
savage  life  and  agreeing  to  establish  a  pplilicnl  society,  it  is  impossible 
not  to  retort  by  the  question,  why  are  we  bound  to  keep  a  promise 
made  for  us  by  others  (  or  why  bound  to  keep  a  promise  at  all  1  No 
satisfactory  ground  ran  bo  assigned  for  the  obligation,  except  the  mis- 
chievous consequences  of  the  absence  of  fuilh  and  mutual  confidence 
among  mankind.  We  jure,  therefore,  b«mght  round  to  the  interests  ,if 
society,  OS  the  ultimate  ground  of  the  obligation  of  a  promise ;  and  yet 
those  interei^ta  are  not  admitted  lo  be  a  sufficient  justiBcation  for  the 
existence  of  government  and  law.  Wirhout  a  promise  it  is  thought 
that  we  should  not  bo  bound  to  that  without  which  the  existence  of 
society  would  be  impossible,  namely,  to  j-ield  a  general  obcdiouco  to 
the  laws  therein  established  ;  and  so  necessary  is  the  promise  deemed, 
that  if  none  has  actually  been  made,  some  additional  safety  is  supposed 
to  be  given  to  the  foundations  of  aociet)*  by  feigning  one. 

§  3.  Two  principal  subdivisions  of  the  class  of  Fallacies  of  Con- 
cision having  been  disposml  of;  tliero  remains  a  third,  in  which  tho 
rxmfusion  is  not,  o-i  in  the  Fallacy  of  Ambiguity,  in  misconccivinsj  the 
import  of  l]ie  premisses,  nor,  as  in  Pctitio  Principii,  in  forgetting  what 
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ihe  promiases  ai^,  but  in  mifltaking  ihe  conclusion  wliirh  i»  to  "be  proreii 
This  is  the  fallacy  of  Ignoratio  Elenchi^  in  the  mdest  si'iific  of  tli« 
plirase  ;  alao  called  by  Arcbbiahop  Whatcly  the  faUacy  of  Irrelcvaal 
Conclusion.    His  examples  and  remarks  are  highly  worthy  of  cUaiiun. 

"  Various  kinds  of  propositions  are,  according  to  the  occa«iun,  s>nb 
filituled  for  the  one  of  which  proof  is  required :  sometimes  the  pai 
ticular  for  tlio  universnl;  sometimes  a  proposition  with  different  lenna; 
and  various  are  the  contnvancod  employed  to  effect  and  to  conceal  (hi.* 
substitution,  and  to  make  the  conclusion  which  the  sophist  has  drawir. 
answer  practically  the  same  pui-pose  as  the  one  he  ought  to  Wt*- 
«wtabli»hc'd.  We  say,  'practically  the  same  purpose,'  because  it  will 
very  oflen  happen  that  some  emotitm  will  be  excited,  some  scniii>i>  it 
impressed  on  ihe  mind  (by  a  dextrous  employment  of  this  fei!  ■ 
such  as  tthall  bring  nioa  into  tho  diapoaition  requisite  fur  your  ptn]><  •.->■ , 
tiiough  they  may  not  hare  assented  to,  or  even  slated  distinctly  in  ttit 'r 
own  minds,  tho  prfipoaUioH  which  it  was  your  business  to  estnlrlii. 
Thus  if  a  8ophi.Ht  has  to  defend  one  who  has  been  guilty  of  yi.n,> 
serious  offence,  which  he  uishtis  to  extrnuale,  though  he  is  unnbh*  jti>- 
tinctly  to  prove  that  it  is  not  such,  yet  if  he  can  succeed  in  making  f he 
audience  lavgh  fit  some  casual  matter,  he  has  gained  jiractically  the 
aamc  point.  So  also  if  any  one  has  pointed  out  the  extenuating^  cir- 
cum.Htances  in  eomo  particular  case  of  offence,  so  as  to  ehow  that  it 
differs  widely  from  the  generality  of  tho  same  class,  the  sophist,  if  ho 
find  himself  unable  to  disprove  these  circinnslances,  may  do  away  the 
force  of  them,  by  simply  referring  the  action  to  that  very  clata,  which 
no  one  can  deny  that  it  belongs  to,  and  the  very  name  of  which  will 
excite  a  feeling  of  dl=gUHt  sufficient  to  counteract  the  extenuation : 
e.  g.,  let  it  be  a  case  of  peculation,  tmd  that  many  mitigating  circum- 
stances have  been  brought  forward  which  cannot  be  denied ;  the 
sophistical  opponent  will  reply,  '  Well,  but  after  all,  the  man  is  a 
rogue,  and  there  is  an  end  of  it ;'  now  in  reality  this  was  (by  hypoth- 
esis) never  the  question;  and  the  mere  assertion  of  what  was  iievur 
denied,  ought  not,  in  fairness,  to  be  regarded  as  decisive:  hut,  prac 
tically,  the  odiousucsa  of  tho  word,  arising  in  great  measure  from  ih 
association  of  those  very  circumstances  which  behmg  to  mowt  of  tlu- 
claas,  but  which  we  have  supposed  to  bo  abaent  m  thia  particular  in- 
stance, excites  precisely  that  leeling  of  disgust,  which^n  efiecl  destroys 
the  force  of  tho  defence.  In  like  manner,  we  may  refer  to  this  head 
all  cases  of  improper  appeal  to  the  passions,  and  tverything  els(?  whirh 
is  mentioned  by  Aristotle  as  extraneous  to  tho  matter  in  hiiiid  (^^i^i 
Tvv  TTpdyjuaTOf ). 

"  A  good  instance  of  the  employment  and  exposure  of  this  fallacy 
uecuiB  in  Thucydides,  in  the  speeches  of  Clcon  and  Diodotus  cot* 
ceming  the  Mitylemcans :  tho  former  (over  and  above  his  appeal  t« 
the  angry  passions  of  his  audience)  urges  ihe^w^iVc  of  putting  the  rc- 
volters  to  death;  which,  as  the  latter  remarked,  was  nothing  lo  lbf» 
purpose,  since  the  Athenians  were  not  silting  in  judgment,  but  in  de- 
liberation,  of  which  the  proper  end  is  expediency, 

"  It  is  evident  that  ignoratio  elenchi  may  be  employed  as  well  fur 
the  apparent  refutation  of  your  opponent's  proposition,  ns  for  the  ap- 
parent establishment  of  your  own;  for  it  is  aubstantially  the  earao 
thing,  to  prove  what  was  not  denied  or  to  disprove  what  was  not 
aaflorlod:  the  latter  practice  is  not  less  common,  and  it  is  more  offen- 
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eive,  bacause  it  frequently  amoants  to  a  personal  affront,  in. attributing 
to  a  person  opiiiionB,  &c.,  which  bo  perhaps  holds  in  abhorrence. 
Thu5,  when  in  a  dUcussion  one  party  vindicatos,  on  the  ground  of 
geaeral  expediency,  a  particular  instance  of  resistance  to  govern- 
ment in  a  case  of  intolerable  oppression,  the  opponent  may  gravely 
tnaiutain,  that  '  v?e  ought  not  to  do  evil  that  good  may  como ;'  a 
proposition  which  of  course  bad  never  been  douicd,  the  point  in  dis- 
pute being,  *  whether  resistance  in  this  particular  case  were  doing  evil 
or  not.' " 

The  works  of  controversial  writers  are  seldom  free  from  this  fallacy. 
They  join  issue  on  the  wrong  point,  or  do  not  join  issue  at  all.  The 
attempts,  for  instance,  to  disprove  tlie  population  doctrines  of  Malthus, 
liave  been  mostly  cases  of  ignoratio  eicuchi.  Maltlius  has  been  sup- 
posed to  be  refuted  if  It  could  be  shown  that  in  some  countriea  or  ages 
population  has  been  nearly  stationary ;  as  if  he  had  asserted  that  popu- 
lation always  increasrs  in  a  given  ratio,  or  had  not  expressly  declared 
that  it  increases  only  in  so  far  as  it  is  not  restrained  by  prudenco,  or 
kept  down  by  poverty  and  disease.  Or,  perhaps,  a  great  collection  of 
facts  is  produced  to  prove  that  in  some  one  country  the  ]>eople  are 
belter  oifrwith  a  dense  populaiinn  than  they  are  in  another  country 
with  a  thin  one  ;  or  that  the  people  have  hecnme  more  numerous  and 
bettor  olT  at  the  same  time.  As  it  the  assertion  were  that  a  dense  popu- 
lation could  not  possibly  be  well  off:  as  if  it  were  not  part  of  the  very 
doctrine,  and  essential  to  it,  tlmt  where  thoro  is  a  more  abundant  cap- 
ital there  may  bo  a  greater  population  without  any  increase  of  povor^i 
or  oven  witli  a  diminution  uf  it. 

The  favorite  argument  against  Berkeley's  theory  of  the  non-existence 
of  matter,  and  the  most  popularly  cfTective,  next  to  a  "  grin"* — ^an 
argument,  moreover,  which  is  not  confined,  to  '*  coxcombs."  nor  to 
men  liko  Samuol  Johnson,  of  practical  understanding,  without  any 
particular  turn  for  metajihysical  speculation,  but  is  the  stock  ai-guracnt 
of  the  Scotch  school  of  metaphysicians,  is  a  palpable  igrtoraiio  elcnchi. 
The  argument  is  perhaps  as  frequently  expressed  by  gesture  as  by 
words,  and  one  of  its  commonest  forms  consists  in  knocking  a  stick 
against  tho  ground.  This  short  and  easy  confutation  overlooks  the 
fact,  that  in  denying  matter,  Berkeley  did,  not  deny  anything  to  which 
our  senses  bear  witness,  and  therefore  cannot  bo  answered  by  any 
appeal  to  ihcm.  His  skepticism  related  to  tho  supposed  substraium, 
or  hidden  cause  of  the  appearances  perceived  by  our  senses  :  the  evi- 
dence of  which,  whatever  may  be  ita  conclusiveness,  is  certainly  not 
tho  evidence  of  sense.  And  it  will  always  remain  a  signal  proof  of 
the  ivant  of  mofaphygical  profundity  of  Rcid,  Stcwnrt,  and,  I  am  sorry 
to  add,  of  Brown,  that  they  ehould  have  persisted  in  a^iserting  that 
Berkeley,  if  ho  believed  his  own  doctrine,  «-us  bound  to  walk  into  the 
kennel,  or  run  his  head  against  a  post.  As  if  men  who  do  not  recog- 
nize  an  occult  cause  of  their  sensations  could  not  possibly  believe  that 
a  fixed  order  subeiists  among  the  sensations  tbemsolvea.  Such  a  want 
of  comprehension  of  the  distinction  between  a  thing  and  its  sensible 
manifestation,  or,  in  transcendental  language,  between  the  noumenon 
and  tho  phenomenon,  would  be  impossible  to  even  the  dullest  discipU 
of  Kant  Of  Coleridge. 

*Aftd  coxcocnbe  vaniiuish  Berkeley  with  a  grin.— {PoPB.) 
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It  would  be  easy  to  add  a  greater  number  of  examples  of  this  fallacy, 
as  well  as  of  the  others  which  I  have  attempted  to  cnaracterize.  But 
a  more  copious  exemplification  does  not  seem  to  be  necessary  ;  and 
the  intelligent  reader  will  have  little  difSculty  in  adding  to  the  cata- 
logue JTom  his  own  reading  and  experience.  We  shall  uierefore  here 
close  our  exposition  of  the  general  principles  of  logic,  and  proceed 
at  once  to  the  supplemental  inquiry  which  is  necessary  to  complete 
our  design. 


BOOK  VL 

ON  THE  LOGIC  OF  THE  MORAL  SCIENCES. 


**  Vw  propriMA  foTulA  men  tale  que  je  dais  iaire  nmarqner  AH  ce  moment  dans  cc  qua 
i'ai  ■|ipcl6  U  pbiloKophio  po«itivi}.  til  qui  doit  udb  doate  lui  m&ritcr  plus  que  touie  sutre 
I'&ttciition  gi^ncralc?,  puisqu'ellc  cat  nujuurd'hui  lit  pliu  uuportante  f^ur  U  pratique,  c'esl 
qu'cllo  pcul  £tre  considore«  commc  la  scule  bsse  sobdc  de  la  rcor;^uation  siKiale  qui  doit 
temiiner  I'ilBt  decriie  dam  leqoei  so  trouvetit  dcpuis  ti  long-lemps  lea  n&tions  lea  plu 
civili.t^«, . . .  T«ut  que  le»  iolelligf^iices  LDili^idueliea  a'aiiront  pas  sdb^6  par  un  u«mtt-' 
inrnt  uruiiiiiD«!Kuncortun  Qoiiibred'id^psseiieraIeaca|i.-ib|ps(ie  former uticuuclrinesociata 
cotiiniuni',  ini  ne  pt*ut  se  ilissimuler  qua  Vtlai  des  uatiuna  rtjttcra.de  toule  ii6ceMit«,e«Ma 
tUtllr^Letit  rovotuiiotuiaire,  mulgrA  tous  lea  [uilliaUfB  poliiique-s  qui  paurront  ttte  tdoplAt,  el 
ne  couiportcra  ritiUtiment  quo  uos  inetittitiuds  pcoviooireK.  II  esi  bgaleineat  oertaio  qoe  si 
ciftie  ri-iinion  des  caprits  dans  uno  rn^ino  commimion  do  principes  peut  tins  foia  Hn 
obicnuc.  lea  irutiiuiioDB  corivenablcs  on  drcoulcront  n£cc«saireinent,  Bonsdonner  liea  A 
aucune  aerotiHite  giafa,  ]e  plua  grand  d^aordre  ilant  dej4  dIasipA  p>(  ce  Mill  i^"" — CoMTI, 
C'Mira  dt  Philfitophu  PomiUim,  Ire  le^oo. 


CHAPTER  I. 


IXTBODCCTORY  REMARKS. 


§  1,  Principlbb  of  Evidence  and  Tlieoriea  of  Method  are  not  to  b« 
constructed  d  priori.  The  laws  of  our  rational  faculty,  like  those  oi 
erery  other  natural  agency,  are  only  leanit  by  seeing  the  agent  atV^ 
work.  The  earlier  achiervemcnrs  of  science  were  mode  without  the 
conscioua  observance  of  any  Scientific  Method ;  and  we  should  never 
have  known  by  what  process  truth  is  to  be  ascertained^  if  wo  liad  not 

{)revioui?ly  awertained  many  truths.  But  it  was  only  tlie  easier  pro- 
»Iema  which  could  be  thus  resoivtrd:  natural  sagacity,  when  it  tried  its 
Btrenyth  aEjuiiist  lb«  more  (iiflicult  ones,  cither  failed  altogctJier,  or  if 
it  succeeded  here  and  there  in  obtaining  a  solution,  had  no  sun;  means 
of  convincing  others  that  its  solution  was  correct.  In  scioniilic  in- 
%'estigation,  aa  in  all  other  works  of  human  skill,  the  way  of  attaining 
Oie  end  is  seen  as  it  wore  instinctively  hy  superior  minds  in  some 
c-omparalivoly  simple  case,  and  is  then,  by  judicioua  generalization 
adapted  to  the  variety  of  complex  cases.  We  learn  to  d<»  a  thing  in  , 
difficult  ciri:urastances,  by  attending  to  the  manner  in  which  we  liavfr 
spontaneously  done  the  same  thing  in  easy  ones. 

This  truth  is  exemplified  by  iho  history  of  the  various  branrlies  of 
knowledge  which  have  successively,  in  the  ascending  order  of  tlien 
comiihcauon,  assumed  tlie  character  of  sciences ;  and  will  doubtless 
receive  fresh  confirmation  from  those,  of  which  the  final  scientific  con- 
stitution is  yet  to  come,  and  which  are  still  abandoned  to  the  uncer- 
tainties of  vague  and  pnpular  discussion.  Although  several  other  set- 
eacea  have  emerged  from  this  state  at  a  comparatively  recent  data. 
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nune  now  remain  in  it  except  tliose  \vbich  relale  to  man  himsel/^  tlw 
most  com])Iex  and  moat  difficult  subject  of  shidy  ou  which  tlie  buin»ii 
miud  can  he  engaged. 

Concenimg  liie  physical  nature  of  man,  as  an  organized  being— aK 
though  lliere  ia  atUl  mucli  uncertainly  and  much  contro\ersy,  which 
can  only  be  teiminatcd  by  the  general  acknowledgment  and  employ- 
ment of  stricter  rules  of  induction  than  are  commonly  recognized — 
there  is,  however,  a  considerable  body  of  truths  which  oJl  who  have 
attended  tu  the  subject  consider  to  be  fully  eatablishod ;  nor  is  lb«re 
now  any  radical  imperfoction  in  the  method  observed  in  this  depart- 
ment of  science  by  i(»  moat  distinguished  modem  teachers.     But  the 
laws  of  Mind,  and,  in  even  a  greater  degree,  those  of  Society,  are  ao^ 
far  from  having  attained  a  similar  stale  of  oven  partial  reeognitiofl^T 
that  il  is  still  a  controversy  whether  they  are  capable  of  becoming  sub- 
jecta  of  science,  in  the  strict  sense  of  the  term ;  and  among  those  who 
are  agreed  on  this  point  there  reigns  the  most  irreconcilable  Jivei^itJ. 
on  almost  evciy  other.     Here»  therefore,  if  anywhere,  the  principlea^ 
laid  down  in  the  preceding  BuokB  may  be  expected  to  Iw  useful. 

If  on  mattere  so  much  the  most  important  with  which  human  intcK 
lect  can  occupy  itself,  a  more  general  agreement  is  over  lo  exist  umontf  i 
I  thinkers;  if  what  has  been  pronounced  "the  properstudy  of  mankind 
I  ,^8  not  destined  to  remain  the  only  subject  which  Philosophy  imnnot 
-  Jmcccod  in  rescuing  from  Empiricism ;  the  same  prorewcs  through 
which  the  laws  of  simpler  phenomena  have  by  general  acknowledg* 
ment  been  placed  beyond  dispute,  must  be  consciously  and  deliberately 
applied  to  those  more  difficult  inquiries.  If  there  are  some  subjects 
on  which  the  results  obtained  have  finally  received  the  unanimous  a»- 
Bont  tif  all  who  !mve  attended  to  the  proof,  and  othora  on  which  man* 
kind  have  not  yet  been  equally  successful ;  on  which  the  most  sagacious 
minds  have  occupied  themselves  from  the  earliest  date,  with  every 
assistance  except  that  of  a  tried  scientific  method,  and  have  never  suc- 
ceeded in  establishing  any  considerable  body  of  truths,  so  as  tu  be 
beyond  denial  or  doubt ;  it  ie  by  generalizing  the  methods  success- 
fully followed  in  the  former  inquiries,  and  applying  them  to  the  latter, 
Uiat  we  may  hope  to  remove  tliis  blot  upon  the  face  of  science.  Tlie  re- 
n'.alning  chapters  are  an  attempt  to  facilitate  tins  most  desirable  object. 

§  2.  In  attempting  this,  I  am  not  unmindful  how  little  con  be  done 
towords  it  in  a  mere  Treati^  on  Logic,  or  bow  vague  and  unsatis- 
factory all  precepts  of  Metliod  must  necessarily  appear,  when  not  prac- 
tically exemplified  in  the  establishment  of  a  body  of  doctrine.  Doubt- 
less, the  mo»t  eHectual  way  of  showing  how  the  sciences  of  Ktliics  and 
Politics  may  bo  constructed,  would  bo  to  construct  thorn  :  a  task  which, 
it  n«edfl  scarcely  bo  s;ud,  I  am  not  about  to  undertake.  But  even  if 
there  were  no  other  examples,  the  memorable  one  of  Bacon  would  be 
sufficient  to  demonstrate,  that  it  is  sometimes  l>oth  possible  and  useful 
In  point  out  the  way,  though  without  being  oneself  prepared  to  adven- 
ture far  into  it.  And  if  more  were  to  be  attempted,  this  at  least  is  not 
a  proper  place  for  the  attempt. 

In  substance,  whatever  can  be  done  in  a  work  like  this,  for  the  Logic 
of  the  Moral  Sciences,  has  been  or  ought  to  have  been  accomplished 
in  the  five  preceding  Books  ;  to  which  the  present  can  be  only  a  kind 
of  supplement  or  appendix,  since  the  methods  of  investigation  upplica> 
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ole  to  moml  oiid  social  science  must  have  been  describod  by  implica- 
tion, if  I  have  succeeded  in  enumerating  and  cbaraclerizing^  those  of 
science  in  generaL  It  only  remains  lo  examine  wlucli  of  those 
methods  are  more  especially  suited  to  the  various  brunche-s  of  moml 
inquiry;  under  what  peculiar  faeililicB  or  difficulticH  they  are  (hero 
employed ;  how  far  the  unsatiftfactory  state  of  those  inquiries  is  owing 
to  a  wrong  choice  of  methods,  how  &r  to  want  of  skill  in  the  applica- 
tion of  right  ones;  and  what  degree  of  ultimate  success  may  be  at- 
tained or  hoped  for,  by  a  better  choice  or  more  careful  employment  of 
io^cal  processes  appropriate  to  the  case.  In  other  words,  whether 
moral  sciences  exist,  or  can  exist ;  to  what  degree  of  porfeclion  they 
are  auaceplible  of  beinij  carried ;  and  by  what  selection  or  adupljition 
of  ihe  methods  l)rought  to  view  in  the  previous  part  of  this  work,  iliat 
degree  of  perfection  is  attainable. 

At  the  threshold  of  this  inquiry  we  are  met  by  an  o!)jection,  which, 
if  not  removed,  would  bo  fatal  lt>  the  attempt  lo  treat  human  conducl 
as  a  subject  of  science.  Are  the  actions  oi  man,  Uko  all  other  natural 
events,  subject  to  invariable  laws  J  Does  that  constancy  of  causation, 
which  is  the  foundation  of  every  scientific  theory  of  successive  pho- 
nomona,  really  obtain  amonjr  them  1  This  is  often  denied ;  and 
for  the  Bake  of  systematic  completeness,  if  not  from  any  very  urgent 
practical  necessity,  the  question  should  receive  a  deliberate  answer  in 
this  place.     We  shall  devote  to  the  subject  a  chapter  apart. 


CHAPTER  II. 
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§  1.  Tbk  question,  whether  the  law  of  causality  applies  in  the  same 
strict  sense  to  human  actions  as  to  other  phonoint-na,  ib  the  celebrated 
controversy  conceminj»  the  freedom  of  the  will ;  which,  from  at  least  as 
far  back  as  the  time  of  PolajEfius,  has  divided  both  tlie  philosophical 
and  the  relipfioua  world.  The  afhnnalive  opinion  is  commonly  called 
tlie  doctrine  of  Necessity,  as  assorting  human  volitions  and  actions  lo 
be  neceBPary  and  inovilable.  The  negative  maintains  that  the  will  is 
not  determined,  like  other  phenomena,  by  antecedents,  but  determines 
itself;  that  our  volitions  are  not,  properly  speaking,  the  eflecta  of 
causes,  or  at  least  have  no  causes  which  they  uniformly  and  implicitly 
obey. 

I  have  already  made  it  sufficiently  appear  that  the  former  of  these 
opinions  is  that  which  I  consider  the  true  one;  but  the  misleading 
rerms  in  which  it  is  ofl^en  cxpressetl,  and  the  indistinct  manner  in  which 
It  is  usually  appreliended,  have  both  obstructed  its  reception,  and  per- 
verted ita  influence  when  received.  The  metaphysical  theory  of  free 
\vill,  as  hold  by  plulosophers  (for  the  practical  feeling  of  it,  common  in 
a  greater  or  less  degree  to  all  mankind,  is  in  no  way  incnnsislent  with 
the  contrary  theory),  was  invented  because  rfio  supposed  alternative  of 
admittini;  human  actions  to  be  necetsary,  was  deemed  inconsistent  with 
pvery  one's  iniiinciive  consciousneaa,  as  well  as  humiliating  lo  the  pride 
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4nd  e^eii  degrading  to  tlio  moral  uature  uf  man.     Nor  do  I  deny  tbut 
the  docdiue,  as  sometimes  held,  is  open  to  these  imputalions;  for  thtt 
misappixhension  in  which  1  bliull  be  able  to  show  that  ihey  originates; 
unlbnuuatcly  ia  not  conBnt;d  to  the  0])puneulti  uf  the  docU'iiic.  but  par 
ticipatcd  in  by  many,  perhaps  we  might  say  by  moat  oi*  it3  eupportere 

(  §  2.  CorrtMjlly  conceived,  the  doctiino  called  Fhiloflophicul  NecPB 
Bity  ia  simply  thia:  that,  given  the  motives  which  are  present  to  an 
individual's  mind,  and  given  likewiae  the  character  and  dir^po&iliou  of 
the  individual,  the  manner  in  which  he  will  act  may  be  uncrriugly 
inferred;  that  if  we  knew  tho  peraon  ihoruughly.  and  knew  all  ibo 
iuduccmciita  whicii  arc  acting  upon  him,  we  could  foretell  his  conduct 
with  as  much  certainty  as  wo  can  predict  any  physical  evcnOi  This 
propoititinn  I  take  to  be  a  mere  inlerprolaliou  of  universal  experience, 
a  statement  in  words  of  what  every  one  is  internally  convinced  of.  No 
one  who  believed  that  he  knew  thoroughly  the  circumstances  of  any 
case,  and  tho  characters  of  the  difi'erent  persona  concerned,  would  hes- 
itate to  foretell  how  all  of  them  would  acL  Whatever  degree  of  daubl 
ho  may  in  fact  feci,  arises  from  the  uncertainty  whether  he  really  knowa 
the  circumstances,  or  tho  character  of  some  one  or  other  of  tho  persona, 
with  the  degree  of  accuracy  required ;  but  by  no  means  from  thinking 
that  if  he  did  know  these  things,  thei-o  could  be  any  unccituiuty  what 
the  conduct  would  be.  Nor  docs  this  full  assurance  conflict  in  ihe 
smallest  degree  mih  what  is  called  our  feeling  of  freedom.  We  do 
not  feel  ourselves  the  less  free,  because  those  to  whom  we  are  intimately 
known  are  well  assured  how  wo  shall  will  to  act  in  a  particular  case. 
We  oflen,  on  the  contrary,  regard  the  doubt  what  our  conduct  will  be, 
a*  a  mark  of  ignorance  of  our  character,  and  sometimes  evtjn  n;sent 
it  OS  an  imputation.  It  boa  never  been  admitted  by  the  religious  phi- 
losophers who  advocated  the  free-will  doctrine,  that  we  must  fet-l  not 
free  because  God  foreknows  our  actions.  Wc  may  be  free,  and  yet 
another  may  have  reason  to  be  perfectly  certain  what  use  wo  fiball 
make  of  our  freedom.  It  ia  not,  therefore,  the  doctrine  that  our  voli- 
tions and  actions  are  invariable  consequents  of  our  antecedent  atates 
of  mind,  that  ia  either  contradicted  by  our  conaciousncss,  or  felt  to  be 
degrading. 

ant  the  doctrine  of  causation,  whcu  considered  as  obtaining  between 
our  volitions  and  their  antecedents,  ia  almost  universally  conceived  as 
involving  more  than  this.  Many  do  not  beUeve,  and  very  few  prac- 
tically feel,  tliat  there  is  nothing  in  causation  but  invariable,  certain, 
and  unconditional  sequence.  There  are  few  to  whom  mere  conalnncy 
of  succession  appears  a  sufficiently  stringent  bond  of  union  for  so  pe- 
culiar a  relation  as  that  of  cause  and  effect.  Even  If  the  reason  rcpu* 
diatea,  imagination  retains,  the  fccHng  of  some  more  intimate  connex- 
ion, of  some  peculiar  tie,  or  mysterious  constraint  exercised  by  the 
antecedent  over  the  consetpicnt.  Now  this  it  is  which,  considered  aa 
applying  to  tho  human  will,  conflicts  with  our  conaciou^neus,  and  re- 
volts our  feelinpt.  Wo  are  certain  that,  in  the  caae  of  our  volition^ 
there  is  not  this  mystorioua  constraint.  Wo  know  tliat  wo  are  not 
compelled,  as  by  a  magical  spell,  to  obey  any  particular  motive.  We 
feel,  that  if  we  winhed  to  prove  that  we  have  the  power  of  Fesisting 
the  motive  we  could  do  so,  (that  wish  being,  it  needs  scarcely  be  ob 
flcrved,  a  new  antecedent ;)  and  it  would  be  hamiliating  to  our  pridtt 
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and  {xiralyziiig  to  our  ticairo  of  excellence  it'  we  thought  otheiwUo. 
But  neither  la  any  such  mysterioud  compuUioa  now  6uppu6eU,  by  the 
be&t  philosophical  authorities,  tu  he  exercised  by  any  caudc  over  its 
effect.  Those  who  think  that  causes  draw  their  etlect:>  after  them  by  a 
mystical  tic,  are  right  in  believing  that  Cho  relation  between  volitions 
and  their  antecedents  is  of  another  nature.  Cut  tlicy  should  go 
further,  and  admit  that  this  is  eJso  true  of  all  other  eSectd  and  tlioir  an-' 
tecedeuts.  If  such  a  do  is  considered  to  be  inToIved  in  the  word  ne- 
ceosity,  the  doctrine  is  not  true  of  human  actions  ;  but  neither  ia  it  then 
true  of  inanimate  objects.  It  would  be  more  correct  to  say  that  mat- 
ter is  not  bound  by  necessity  than  that  mind  u  bo. 

Tiiat  the  iroc-will  philosophers,  bein|»  mostly  of  the  school  which 
rejects  Hume's  and  Crown's  analysis  of  Cause  and  Efiuct,  should  miss 
their  way  fur  want  of  the  liijht  which  that  analyEiis  affords,  cannot  sur- 
prise us.  The  wonder  is,  tliat  llie  necessarians,  who  usually  admit  ihot 
philosophical  theory,  should  in  practice  equally  lose  sight  of  it.  The 
very  same  misconception  of  the  doctrine  called  Philosuphical  Neces- 
sity, which  prevents  the  opposite  party  from  recoguizing  its  truths  I 
believe  to  exist  more  or  Ic^s  obscurely  in  the  minds  of  must  necessar 
riana,  however  they  may  in  words  disavow  it.  I  am  much  mistaken 
if  tbey  habitually  feel  that  the  necessity  which  they  recognize  in  actions 
is  but  uniformity  of  order,  and  capability  of  being  predicted.  They 
have  a  feeling  as  if  there  were  at  bottom  a  stronger  tie  between  the 
volitions  and  their  causes:  as  if,  when  they  a.s8orted  that  our  will  i« 
governed  by  the  balance  oC  motives,  they  meant  something  more  co- 
gent ilian  if  they  had  only  said,  that  whoever  knew  the  moiivos,  and 
our  habitual  susceplibililies  to  them,  could  pi*edicthow  wc  »iKmld  will 
to  act.  They  commit,  in  onposiiion  tn  their  i>wn  philosophical  syHtt*m, 
the  very  same  mlstalce  which  their  adversaries  commit  in  ohc^dience 
to  theirs;  and  in  consequence  do  really  in  some  instances  (I  speak 
from  personal  experience)  sutler  those  depressing  consequences,  which 
their  opponents  erroneously  impute  to  the  doctrine  itscU* 

^3.  I  am  inclined  to  think  that  this  error  is  almost  wholly  an  etTcct 
of  the  ossociationB  with  a  word ;  and  that  it  would  be  prevented  by 
jbrbeariog  to  employ,  for  the  expression  of  the  simple  fact  of  causa- 
tion, so  extremely  inappropriate  a  terra  as  Necessity.  That  worJ,  in 
its  other  acceptations,  invulvcs  much  more  than  mere  uniformity  of 
sequence;  it  impUes  irrosistihleness.  Applied  to  tho  will,  it  only 
means  that  the  given  cause  will  be  followed  by  tho  effect,  subject  to 
all  posslbilitiea  of  counteraction  by  other  causes :  but  in  common  use 
it  stands  for  the  operation  of  those  causes  exclusively,  which  ate  sup- 
posed too  powerful  to  be  counteracted  at  all.  When  wo  say  that  all 
human  actions  take  place  of  necessity,  we  only  mean  that  they  will 
certainly  happen  if  nothing  prevents: — when  we  say  that  dying  of 
want,  to  those  who  cannot  get  food,  is  a  necessity,  we  mean  that  it  wilt 
certaiidy  happen  whatever  may  be  done  to  prevent  it.  The  applica- 
tion of  tho  same  term  to  the  agencies  on  which  human  acticins  depend, 
as  is  used  to  express  those  agencies  of  nature  which  are  really  uncon- 
trollable, cannot  fail,  when  habitual,  to  create  a  feeling  of  uncontroUa- 
bleness  in  the  former  also.  This  however  is  a  mere  illusion.  Thero 
are  physical  sequences  wliich  we  call  necessary,  as  death  for  want  of 
forxl  ttr  air;  there  are  others  which  are  not  said  to  be  necessary,  aii 
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death  from  poiBon,  wJucli  an  antidote,  or  the  use  of  ihe  slomach  pump, 
will  sonieiinies  avert.  It  is  apt  to  be  forgotten  by  people's  feelinj^B, 
cTeu  if  remembered  by  their  understandings,  that  human  actt'>ns  are 
in  this  last  predicament :  they  are  ncTer  (except  in  8ome  rases  of 
mania]  ruled  by  any  one  motive  with  such  absolute  fiwny,  thai  there 
is  no  room  for  the  influence  of  any  other.  The  causes^  therefore,  o«i 
which  action  depends,  are  never  uncoutroliuble;  and  any  pivcn  Ciffbct 
is  only  necessary  provided  that  the  causes  tending  to  produce  it  ate 
not  controlled.  That  whatever  happens^  could  not  have  happened 
(ithemiee  unless  something  had  taken  place  which  was  capable  of 
preventing  it,  no  one  surely  needs  hesitate  to  aJmit-  But  to  call  ihif 
by  tbc  name  necessity  is  to  use  the  term  in  a  sense  so  diflereut  from 
its  primitive  and  familiar  meaning,  from  that  which  it  bears  in  iho 
common  occasions  of  life,  as  to  amount  almost  to  a  play  npon  nords. 
The  associations  derived  from  the  ordinary  sense  of  the  term  will  ad- 
here to  it  in  spite  of  all  we  can  do  :  and  though  the  doctrine  of  Neces- 
sity, as  stated  by  moat  who  hold  it,  is  very  remote  from  fatalism,  it  in 
probable  that  most  necessariana  aro  fatalists,  more  or  iess.  in  -their 
feelings, 

A  ihtalist  believes,  or  half  believes  (for  nobody  is  s  consistent  fatal- 
ial)  not  only  that  whatever  is  about  to  hapjien,  will  be  the  inlaJlible 
result  uf  the  catmes  which  produce  it  (wlach  is  the  true  necessarian 
doctrine),  l>ut  moreover  that  there  is  no  use  in  stniggling  against  it; 
tliat  it  will  happen  however  we  may  strive  to  prevent  it.  Now,  a 
necessarian,  believing  that  our  actions  follow  from  our  charactera.  and 
that  our  characters  follow  from  our  organization,  our  education,  and 
our  circumstances,  is  apt  to  be,  with  more  or  less  of  conscious nejts  on 
his  part,  a  fatalist  as  to  his  o^vn  actions,  and  to  believe  that  his  nature 
is  such,  or  that  his  education  and  circumstances  have  so  moulded  hia 
character,  that  notlilng  can  now  prevent  him  from  feeling  and  acting 
in  a  particular  way,  or  at  least  that  no  effort  of  his  own  can  hinder  iL 
In  the  words  of  the  sect  which  in  our  own  day  has  bo  perseveringly 
inculcated  and  so  perversely  misunderstood  this  great  doctrine,  his 
character  is  formed  ^or  him,  and  not  by  himj  therefore  his  wishing 
that  it  had  been  formed  differently  is  of  no  use ;  he  has  no  power  to 
alter  it.  But  this  is  a  gnmd  error.  He  has,  to  a  certain  extent,  a 
power  to  alter  his  character,  lia  being,  in  the  ultimate  resort,  formed 
for  him,  is  not  incont^istent  with  its  being,  in  part,  formed  by  him  ab 
one  of  the  intermediate  agents.  His  character  is  formed  by  his  cip- 
cumstanccs  (including  among  these  his  paiticulor  organization);  bat 
his  o^vn  desire  to  mould  it  in  a  particular  way,  is  one  of  those  circum- 
stances, and  by  no  means  one  of  the  least  influential.  Wc  cannot, 
indeed,  directly  will  to  bo  different  from  what  we  arc.  But  neither  did 
those  who  are  supposed  to  have  formed  our  churacten*.  directly  will 
that  we  should  bo  what  we  are.  Their  will  had  no  direct  power 
except  over  their  oivn  actions.  They  made  us  what  they  did  make 
us.  by  willing,  not  the  end,  but  tho  requisite  means ;  and  we,  when  our 
habits  aro  not  too  inveterate,  can,  by  similarly  willing  the  requiaite 
means,  moke  ourselves  different.  If  they  could  place  ns  under  the 
influence  of  certain  circumstances,  we,  in  like  manner,  can  place  our- 
selves under  tho  influence  of  other  circumstances.  We  are  exactly  aa 
capable  of  miaking  our  own  character,  if  we  wifl,  as  otbora  aro  of  mak- 
ing it  fur  us 
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Yea  (answers  the  Owenite),  but  tlicse  words,  "if  we  will,'*  surrendex 
elie  whole  point :  since  the  will  to  alter  our  o^vn  character  is  given  us, 
not  by  any  efforts  of  ours,  but  by  circiunstances  which  we  cannot  help; 
it  comes  to  as  cither  &om  external  causes,  or  not  at  all.  Most  true  * 
if  tlie  Owenito  stops  here,  he  is  in  a  position  from  which  nothing  can 
expel  him.  Our  character  is  formed  by  ua  as  well  as  for  us  ;  but  tlic 
wish  which  induces  us  to  attempt  to  form  it  is  formed  for  us :  and  how  1 
not,  in  general,  by  our  organization  or  education,  but  by  our  experi- 
ence ;  experience  of  the  painful  consequences  of  the  character  we 
previously  had  :  or  by  some  strong  feeling  of  admiration  or  aspiration, 
accidentally  aroused.  But  to  thiiik  that  we  have  no  power  of  altering 
our  characters,  and  to  think  that  we  shall  not  use  our  power  unless  we 
have  a  motive,  arc  very  different  things,  and  have  a  very  different  effect 
upon  the  mind.  A  person  who  docs  not  wish  to  alter  his  character, 
cannot  be  the  person  who  is  supposed  to  feel  discouraged  or  paralyzed 
by  thinking  himself  unable  to  do  it.  The  depressing  effect  of  the  fatalist 
doctrine  can  only  be  felt  where  there  is  a  w*ish  to  do  what  that  doctrine 
rejiresents  as  impossible.  It  is  of  no  consequence  what  wc  think  forms 
our  character  when  we  have  no  desire  of  our  own  about  forming  it ; 
but  it  is  of  great  consequence  that  we  should  not  be  prevented  from 
forming  such  a  desire  by  thinking  the  attainment  impracticable,  and 
that  if  wo  have  the  desire,  we  should  know  that  the  work  is  not  so 
irrevocably  done  as  to  be  incapable  of  being  altered. 

And  indeed,  if  we  examine  closely,  wo  shall  find  that  this  fcelinn-,  of 
our  being  able  to  modify  our  own  character  ^'  we  im*h^  ia  itselt  the 
feeling  of  moral  &cedom  which  wc  arc  conscious  of.  A  pei^on  feels 
morally  free,  who  feels  that  bis  habits  or  his  temptations  are  not  his 
masters,  but  he  theirs :  who  even  in  yielding  lo  ihem  knows  that  he 
could  resist ;  that  were  he,  for  any  reason,  desirous  of  altogether  tlirow- 
ing  them  off,  there  would  not  be  required  for  that  purjtose  a  stronger 
desire  than  he  knows  himself  to  be  capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness  of  freedom  complete,  that  wo 
should  actually  have  made  our  character  all  wo  have  hitherto  nisbed 
lo  make  it;  for  if  we  have  wished,  and  not  attained,  we  have  not  power 
over  our  own  character,  wo  are  not  free.  Or  at  least,  wo  must  feel 
that  our  wish,  if  not  strong  enough  to  alter  our  character,  ia  strong 
enough  to  conquer  our  character  T-sen  the  two  are  brought  into  conflict 
in  any  particular  case  of  conduct. 

The  application  of  bo  improper  a  term  as  Necessity  to  the  doctrine 
of  cause  and  effect  in  the  matter  of  human  character,  seems  to  me  one  i 
of  the  most  signal  instances  in  philosophy  of  the  abuse  of  terms,  and  its  i 
practical  consequences  one  of  the  most  striking  o^^amples  of  the  power 
of  language  over  our  associations.  The  subject  will  never  be  generally 
undemtood.  uutil  that  objectionable  term  is  dropped.  The  free-will 
doctiiiie,  by  keeping  in  view  precisely  that  portion  of  the  truth  which 
the  word  Necessity  puts  out  of  sight,  namely,  the  power  of  the  mind  to 
cooperate  in  the  formation  of  its  own  character,  has  given  to  its  adher- 
ents a  practical  feeling  much  nearer  to  the  truth  than  has  generally  (1 
believe)  existed  in  tlie  minds  of  necessarians.  The  latter  may  have  had 
a  stnjnger  sense  of  the  importance  of  what  human  beings  can  do  to 
shape  the  characten*  of  one  another ;  but  the  free-will  doctrine  has,  I 
believe,  fosiercnl,  especially  in  tlie  yotinger  of  its  RUpporters,  a  much 
stronger  spirit  of  self-culture. 
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^  4.  Tl.orc  is  still  one  fact  whicli  requires  to  be  noticed  (in  additioD 
to  the  existence  of  a  power  of  self-formation)  before  the  doctrine  of 
the  caiuation  of  human  actions  can  be  freed  firun  ttie  confuHtoo  and 
misapprchetuions  tvhich  surround  it  in  many  minds.  W)ien  lii«  mil 
is  said  to  be  determiaed  by  motives,  a  motive  does  not  mean  alnnyc, 
or  solely,  the  anticipation  of  a  pleasure  or  of  a  pain.  I  ^hall  not  licre 
inquire  whether  it  be  true  that,  in  the  commencement,  all  our  volun- 
isry  actions  are  mere  means  consciously  employed  to  obtain  some  pleas- 
ure, or  avoid  Bomo  pain.  It  is  at  least  certain  that  wo  gTaduRlly, 
ibrough  the  influence  of  association,  come  to  desire  the  means  n*ithoul 
thinking  of  the  end:  the  action  itself  becomes  an  object  of  desire,  and 
is  performed  ^^nthout  refenenco  to  any  motive  beyond  itaelf.  Thus 
far,  it  may  still  bo  objected,  that,  the  action  having  throueh  association 
become  pleasurable,  "^ve  arc,  as  much  as  before,  moved  to  act  by  tfaa 
anticipation  of  a  pleasure,  namely,  iho  pleasure  of  the  action  ttselil 
But  lETanting'  this,  the  matter  docs  not  end  here,  Aa  we  proceed  in 
the  furuiation  of  habits,  and  become  accustomed  to  wiU  a  paniculoi 
»ct  or  a  particular  course  of  conduct  because  it  is  pleasumble,  we  fit 
last  continue  to  vdH  it  whether  it  is  pleasurable  or  not-  Although, 
from  some  change  in  us  or  in  our  circumstances,  we  have  ceased  to 
find  any  pleasure  in  the  action,  or  to  anticipate  any  pleasure  as  the 
consequence  of  it,  we  still  continue  to  desire  the  action,  and  conse- 
quently to  do  it.  In  this  manner  it  is  that  habits  of  hurtful  induljc^nce 
continue  to  bo  practised  althougli  they  have  ceased  to  be  pleasurable ; 
and  in  this  manner  also  it  is  that  the  habit  of  willing  to  persevere  in  8 
prescribed  course  does  not  desert  the  moral  hero,  even  when  the  re- 
ward, however  real,  which  he  doubtless  receives  from  the  conscious- 
ness  of  well-doing,  is  anything  but  an  equivalent  for  the  sufferings  he 
undergoes,  or  the  wishes  which  ho  may  have  to  rcntniuce. 

A  habit  of  willing  is  commonly  called  a  purpose;  and  among  the 
causes  of  our  volitions,  and  of  the  actions  which  flow  from  them,  must 
l>e  reckoned  not  only  likings  and  aversions,  but  also  purpiises.  It  ia 
only  when  our  purples  have  become  independent  oTlhe  feelings  of 
pain  or  pleasure  from  which  they  originally  took  their  rise,  ihnt  wo  are 
said  to  hove  a  confrmed  characicr.  "A  character,"  Hays  Nnvaljs.  '•  is 
a  completely  fashioned  will  :*'  and  the  will,  once  so  fushioned,  may  be 
steady  and  constant,  when  the  passive  ftusceptibililies  of  pleasure  and 
pain  are  greatly  weakened,  or  raalerially  changed. 

With  the  corrections  and  explanations  now  j^ven,  the  doctrine  of 
the  cftustition  of  our  volitions  by  motives,  and  of  motives  by  the  desi- 
rable objects  ofTcred  to  us,  comV>iiicd  with  our  particular  eusceplibilitiea 
of  desire,  may  l>e  considered,  1  hope,  as  sufficiently  established;  and 
I  aball  henceforth  assume  its  truth  without  any  further  discussion. 
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CHAPTER  m. 

THAT  THEKE  IS,  OR  HAT  BE,  A  SCIENCE  OP  HUUAN  NATURE. 

§  1.  It  is  a  common  notion,  or  at  least  it  is  implieJ  in  many  common 
modes  of  6]>eech,  thnt  the  iboughts,  fceliogs.  and  actions  of  sentient 
beiug-8  are  not  a  subject  of  science,  in  t)ie  same  strict  scnso  in  which 
thit)  is  true  uf  the  objects  of  uutward  Nature.  Tltis  nuiion  seems  to 
involve  nomo  confusion  of  ideas,  which  it  is  necessary  to  begin  by 
clearing  up. 

Any  facts  are  fitted,  in  themselves,  to  be  a  subject  of  science,  which 
follow  one  another  according  to  constant  laws ;  althoa^h  those  laws 
may  not  have  been  discovered,  nor  even  be  discovei*able  by  our  exist- 
ing^ resoiircoR.  Take,  for  instance,  the  most  Ihmiliar  class  of  meteor- 
olog^ical  phuaomeua,  those  of  rain  and  sunshine.  Scientific  inquirv 
has  not  yet  succeeded  in  ascertaining'  itie  order  of  antecedenro  and 
consequence  among  these  phenomena,  so  aa  to  be  able,  at  least  in  our 
regions  of  the  earth,  to  predict  them  with  certainty,  or  even  with  any 
high  degree  of  probobility.  Yet  no  one  doubts  that  the  phenomena 
depend  upon  laws,  and  that  these  must  be  derivative  laws  resulting 
from  known  ultimate  laws,  those  of  heat,  vaporization,  and  clastic 
fluids.  Nor  can  it  be  doubted  that  if  we  were  acquainted  with  all  the 
antecedent  circumstances,  we  could,  even  from  those  more  general 
laws,  predict  (saving  dilficultiejj  of  calculation)  tlie  state  of  tlio  weather 
at  any  future  time.  Mcteorolojiy,  fhereforo,  not  only  has  in  itseli 
every  natural  requisite  for  boinij,  but  actually  is,  a  science ;  although, 
from  the  ditficnlty  of  observing  the  facts  upon  wliicb  the  phenomena 
depend  (a  difficulty  inherent  in  the  peculiar  nature  of  tho&o  phe- 
nomena) the  science  is  still  very  imporiecl ;  and  were  it  perfect,  might 
probably  be  of  little  avail  in  practice,  since  the  data  requisite  foi 
applying  ita  piinciples  to  particular  instances  would  raivly  bo  pro- 
curable. 

A  case  may  bo  conceived,  of  an  intermediate  character  between  the 
perfection  of  science^  and  this  its  extreme  iropcrlection.  It  may  hap- 
pen that  the  greater  causes,  those  on  which  the  principal  part  of  a 
plipnomenon  depends,  are  within  the  reach  of  obsen'allon  and 
tncasuremeiit ;  so  that  if  no  other  cruhos  intervened,  a  complete 
explanation  could  be  given  not  only  of  llie  phenomenon  in  general,  but 
of  all  the  variations  and  modifications  which  it  admitted  of  But  inas- 
much as  other,  perhaps  many  other  causes,  separately  insignificant  in 
their  effects,  cooperate  or  conflict  in  many  or  in  all  cilsc^  with  those 
greater  causes ;  the  effect,  accordingly,  presents  more  or  less  of  aberra- 
tion from  what  would  be  produced  by  the  greater  causes  alone.  Now, 
if  tlieue  minor  causes  are  not  so  constantly  accetisible,  or  not  accessible 
at  all,  to  accurate  obsen'ntit^n  ;  the  principal  mass  of  the  effect  may 
still,  as  before,  bo  accounted  for,  and  even  predicted;  but  there  will 
be  variations  and  modifications  which  we  are  not  competent  to  explain 
thoroughly,  and  our  predictions  will  not  be  fulfilled  accuTotoly,  but 
only  approximately. 

It  is  thus,  for  example,  with  the  theory  of  the  tides.  No  one  doubts 
tlmt.Tidology  (as  Mr.  Whcvvell  proposefi  to  call  tt}  is  really  a  science. 
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As  much  of  the  phcnomona  as  depends  upon  the  attractioa  of  the  buu 
and  moon  is  completely  understood,  and  may  in  any,  even  unknown, 
part  of  tlie  oarth's  surface,  be  foretold  wiiL  certainty;  and  the  fai 
greufcr  part  of  the  phenomena  depends  upon  those  causes.  Uut  cir- 
cimistaiiccs  of  a  local  or  casual  nature,  such  as  the  configuration  of  the 
bottom  of  the  ocean,  the  -de-greo  of  confinement  from  shor^  the  direc- 
tion of  the  wind,  Sec,  intlucnce,  in  many  or  in  all  places,  the  heiehi 
and  time  of  the  tide ;  and  a  portion  of  tliese  circumstances  beinie:  cii 
not  accurately  knowable,  not  precisely  measurable,  or  at  least  m 
capable  of  being  certainly  foreseen,  the  tide  in  known  pi 
raonly  varies  from  the  calculated  result  of  f^eneral  principb  c 

difference  that  wc  cannot  explain,  and  in  unknown  ones  may  vjiy  iium 
it  by  a  difference  that  we  are  not  able  lo  foresee  or  conjecture.  Nerrr- 
theless,  not  only  is  it  certain  that  these  Turiations  depend  upon  c4iufl«t, 
atid  follow  their  causes  by  laws  of  unerring  unilormily;  not  only, 
therefore,  is  lidoloj^  a  science,  like  meteorology,  but  it  ii,  whal 
moleorc)logy  perhaps  will  never  be,  a  science  largely  availaldo  in 
practice.  General  laws  may  be  laid  down  respecting  the  tides,  pro^ 
dictions  may  be  founded  upon  those  laws,  and  the  result  will  in  tbo 
main,  thou^  often  not  ^nth  complete  accuracy,  correspond  to  tb& 
predictions. 

And  this  is  what  is  or  ought  to  ho  meant  by  those  who  speak  of 
sciences  which  ore  not  exact  sciences.  Astronomy  was  once  a  science, 
>viihout  l)eing  an  exact  science,  ^t  could  not  become  exact  until  not 
only  the  general  course  of  the  planetary  motions,  but  the  perturbiuions 
also,  were  accounted  for,  and  referred  to  theii*  causes.  It  has  now  be- 
eomc  an  exact  science,  because  its  phenomena  have  been  bronplit  undti 
laws  comprehending  the  whole  of  the  causes  by  wliich  the  phenomenn 
are  influenced,  whether  iu  a  great  or  only  in  a  trifling  degree,  whether 
in  ull  or  only  in  some  cases,  and  assigning  to  each  of  those  causes  the 
.share  of  effect  which  really  belongs  lo  it.  But  in  tidology  the  ortly  laws 
as  yet  accurately  aaccrtnincd,  nrc  those  of  the  causes  which  affect  the 
phenomenon  in  oU  cases,  and  in  a  considerable  degree;  whilo  otliors 
which  affect  it  in  some  cases  only,  or,  if  in  all,  only  in  a  slight  degree, 
have  not  yet  been  sufHciently  ascertained  and  studied  to  enable  us  to 
lay  doMni  their  laws ;  sriil  less  to  deduce  iho  completed  law  of  the  phe- 
nomenon, by  compounding  the  effects  of  the  greater  with  those  of  the 
minor  causes.  Tidohtgy,  therefore,  is  not  yet  an  exact  science ;  not 
from  any  inherent  incapacity  of  being  so,  but  from  the  difliculty  nf 
ascertaining  with  complete  precision  ilie  real  derivative  uniformiiirs. 
]3y  combining,  however^  the  exact  laws  of  the  greater  causes,  and  of 
Buch  of  the  minor  ones  aa  are  sufficiently  known,  with  such  empirical 
laws  or  such  approximate  generalizations  respecting  the  miscellaneous 
variations  as  can  be  obtained  by  specific  observation,  wo  can  lay  d(»wn 
general  propobitions  which  will  be  true  in  the  main,  and  upon  which. 
with  allowance  for  ihe  degree  of  their  probable  inaccuracy,  we  may 
safely  ground  our  expectations  and  our  conduct. 

(  S.  The  science  of  human  nature  is  of  this  description.  It  falls  fai 
shiiTt  of  the  standard  of  exactness  now  I'ealized  in  Astronomy;  but 
there  is  no  reason  that  it  f^hould  not  be  iis  much  n  science  a»  Tidolojry 
iflt  or  as  Astronomy  was  when  its  calmilations  had  only  mastered  the 
main  pliunomona,  but  not  the  pcrturlKitions 


^ 


UUMAir    RATtntB    A    BLBJECT   OF   BCIGNOE. 


529 


The  phenomena  wiih  which  this  science  la  convoreanl  being  tlie 
thoughts,  feelinga,  and  actions  of  human  beings,  it  would  huvu  attained 
the  ideal  perfection  of  a  science  if  it  enabled  ua  to  foretell  how  an  indi- 
vidual would  think,  foel,  or  act,  throughout  life,  with  the  same  certainty 
with  which  aatroDomy  enables  us  to  predict  the  places  and  the  occnlta> 
tiunB  of  ilie  heavenly  bodies.  It  needs  scarcely  be  stated  that  notlnng 
Ipproai^hing  to  thia  can  be  done.  The  actions  of  individuals  could  not 
■30  pi-edicted  mth  scientific  accuracy,  wore  it  only  because  we  cannot 
foresee  tho  whole  of  the  circumstances  in  which  those  individaala  will 
be  placed.  But  ftirther,  even  in  any  given  combination  of  (present) 
circumstances,  no  a&sortion,  tvluch  is  both  precise  and  oniversally  true, 
can  bo  mado  rcflpeciing  llie  manner  in  which  human  beings  will  think, 
foel,  or  act.  This  is  not,  however,  because  every  person's  modes  of 
thinking,  feeling,  and  acting,  do  not  depend  upon  causes  ;  nor  ^an  we 
doubt  chat  if,  iu  the  ca^e  uf  any  individual,  our  data  could  be  complete, 
we  even  now  know  enougli  ot  the  ultimate  laws  by  which  mental  phe- 
nomena are  determined  to  enable  us  to  predict  with  tolerable  certainty, 
if  not  with  perfect  precision,  what,  under  any  given  set  of  circumiitanceii, 
hia  conduct  or  sentiments  would  be.  But  the  impressions  and  actions 
of  human  beings  are  not  solely  the  result  of  their  present  circumstauces, 
but  the  Joint  result  of  those  circumstances  and  of  tho  characters  of  the 
individuals :  and  the  agencies  which  determine  human  character  are  so 
numerous  and  diversified  (nothing  which  has  happened  to  tlie  person 
(hroughont  life  being  without  its  portion  of  inSucnco),  that  in  the  ag< 
grcgate  they  are  never  in  any  two  coses  exactly  similar.  Hence,  even 
if  our  science  of  human  nature  were  tbooreticallv  perfect,  that  is,  if  we 
could  oak'-ilate  any  character  as  we  can  calciiluto  the  orbit  of  any 
planet,  J^o/n  given  data  ;  still  as  tlio  data  ore  never  all  given,  nor  ever 

Srecisely  alike  in  different  ca&cs,  wo  could  neither  make  infallible  pr&> 
ictiuns,  nor  lay  down  universal  propositions. 
Inasmuch,  liowevcr,  as  many  of  ibusc  effects  whicV  it  is  of  most  im 
portance  to  render  amenable  to  human  foresight  and  coutrul.  are  de- 
termined, like  the  cidcB,  in  an  incomparably  greater  degree  by  gonoral 
causes,  ibjui  by  all  partial  causes  taken  togetlier ;  depending  in  the  main 
on  those  circumstances  and  those  qualities  which  are  common  to  all 
mankind,  nr  oommon  at  least  to  largo  bodies  of  them,  and  only  in  a 
small  degree  on  tho  idiosyncracies  of  organization  or  the  peculiar  his- 
tory of  indi\iduala;  it  is  evidently  possible,  with  regaru  to  all  such 
effects,  to  make  predictiuiui  which  will  almost  always  be  verified,  and 
general  piopositiona  which  are  almost  always  true.  And  whenever  it 
i;  sufficient  to  know  how  the  great  majority  of  the  human  race,  or  of 
some  nation  or  class  of  persons,  will  tlnnk,  feel,  and  act,  llicse  proposi- 
lions  are  e^puvalent  to  universal  ones.  For  tho  purpostjs  of  political 
and  social  science  this  is  sufficient.  As  we  formerly  remarked,*  an 
approximate  generalization  is  practically,  in  social  inquiries,  equivalent 
to  an  exact  one;  that  which  is  only  probable  when  asserted  of  human 
beings  taken  individually,  being  certain  when  affirmed  of  the  character 
and  coUoctive  conduct  of  musses. 

It  is  no  disparagement,  thercfoi'c,  to  the  science  of  Human  Nature, 
diBt  iboAd  of  its  general  propositions  which  descend  sufficiently  into 
detail  to  serve  aa  a  fouuclatlon  for  pirodicting  phenomena  in  the  con- 
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Crete,  aio  fur  llie  most  pan  only  appmximalely  true.     But  in  order  I 
give  a  genuinely  ecicntific  cliaracryr  to  the  study,  it  is  indi^pensabll 
thai   tlieHe  apptnxiniate  generalizations,  whicJi  in  ilicmselve*   wot' 
amount  only  to  llie  lowest  kind  of  empirical  laws,  sliouM  be  connect 
dofluciively  with  the  laws  of  nature  from  which  they  result ;  aliould  1 
resolved  into  the  prfiperiies  of  the  causes  on  which  the  phenojucn 
depend.     In  other  words,  the  science  of  Human  Nature  may  l»p  said 
to  exist,  in  proportion  as  those  approximate  truths,  which  compoM*  p' 
practical  knowledge  of  mankind.,  cati  bo  exhibited  as  corollanus  fmi, 
the  universal  laws  of  human  nature  un  which  thoy  rest ;   wliorehy  tji« 
proper  limits  of  those  approximate  trutlia  would  bo  bIiowii,  and  vcn 
should  1k!  enabled  to  deduce  otliera  for  any  new  state  of  circuwstiuicea,<> 
in  anticipation  of  specifin  experience. 

The  propottition  now  titated  a  the  text  on  which  the  two  succeeditg 
chapters  will  furnish  the  comment 


CHiVPTER  IV. 


OF  TUE   LAWS  OP  MIND. 


§  1.  What  the  Mind  is,  as  well  aa  what  Matter  id,  or  any  olie 
c]Ui>!«tion  refipcctinjr  Things  in  themselves,  as  distiniruished  fixim  thei 
sensible  manifestations,  it  would  bo  foreign  lu  the  purposes  of  thi? 
Trealise  to  consider.     Here,  as  ihrough'jut  our  inquiry,  we  shnll  keep 
cJcar  of  all  speculations  reHpectirig  the  Mind's  own  nature,  and  shall 
understand  by  tlio  L&>vs  of  Minil,  those  uf  mcaital  Phenumena;  of  the 
various  feelings  or  states  uf  consciousness  of  sentient  bein^.     These 
acconiing  to  the  classification  we  have  uniformly  followed,  consist  . 
Thoughts,  Smotiuns,  A'oUticiiS,  and  Sensations  ;  the  last  being  as  truly 
States  of  Mind  as  the  three  former.     It  is  usual  indeed  to  speak  i 
Sensations  aa  states  nf  bodv,  not  of  mind.     But  this  ia  the  commo' 
confusion  of  giving  one  and  the  same  name  to  a  phenomenon  aiid  t 
the  proximate  cause  or  conditionsof  llie  phenomenon.    Theimmediatt 
antecedent  of  a  Sensation  ie  a  state  of  Body,  but  the  sensation  itself* 
a  statu  of  Mind.    If  the  word  Mind  means  anything,  it  means  ihet  whic} 
feels.     If  wo  allow  oursclvos  to  use  language  implying  liiat  the  Bod« 
feels,  there  is  no  reason  against  being  consistent  in  lliai  Innguage,  ai  * 
saying  that  the  Body  also  thinks. 

The  phenomena  of  Mind,  then,  are  the  various  fbclings  of  o^^ 
nature,  both  those  called  physical,  and  those  peculiarly  designutod 
Mental :  and  by  the  Laws  uf  Mind,  1  mean  the  laws  according  to  v  hicf  ^ 
those  feelings  generate  one  another. 

§  2.  All  states  of  mind  are  immediately  caused  either  by  other  slater 
of  mind,  or  by  slates  of  btnly.     When  a  state  of  mind  ia  produced  b 
a  stute  4)f  mind,  1  call  the  law  concerned  in  the  case,  a  law  of  Mini 
When  a  slate  of  mind  is  pi-oducej  directly  by  s  state  of  body,  tlie  l&v 
is  a  law  (if  Body,  and  belongs  to  phyHical  science. 

With  regard  t.>  those  states  of  mind  which  are  called  Sensalioiw,  s 
are  agreed  that  these  have  for  their  immediate  antecedents,  stA'efi  i 
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Dculy.  Every  Borisalion  baa  for  its  proximate  cause  some  aflection  of 
the  portion  oi*  our  fi-ame  called  the  nervous  system;  whelher  Uiis  aflfec- 
lion  originate  in  ihc  action  of  some  external  object,  or  in  some  patho- 
logical condition  of  the  nervous  organization  itself.  The  laws  of  this 
portion  of  our  nature — the  varieties  of  our  sensations,  and  the  physi- 
cal conditions  on  whitth  they  proximately  depend — manifestly  fall  / 
auder  iho  province  of  Phywiology. 

Whether  any  other  portion  of  our  mental  slates  are  similarly  de- 
pendent on  physical  conditions,  is  one  of  those  scionlific  queHiions 
respecting  human  nature  which  are  gtill  in  abeyance.  It  is  yet  unde- 
cided whether  our  thoughle,  emotions,  and  volitions  are  generated 
through  the  intervention  of  material  mechanism ;  whether  wo  liavc 
organs  of  thought  and  of  emotion,  in  the  same  sense  in  which  wc  have 
organs  of  sensation.  Many  eminent  physiologists  hold  the  affirmative. 
These  contend,  that  a  thought  (for  example)  is  as  much  the  result  uf 
uer^'ous  agency,  as  a  sensation:  that  some  particular  state  of  our  nervous 
system,  in  particular  of  that  central  portion  of  it  called  the  brain,  invaiia- 
hly  precedes,  and  is  presupposed  by,  every  state  of  our  consciou^^nedS. 
According  to  this  theory,  one  slate  of  raind  is  never  really  produced  by 
another:  all  are  produced  by  states  of  body.  When  one  thought  seems  to 
call  up  another  by  association,  it  is  not  really  a  iliought  which  recalls  a 
thought ;  the  association  did  not  exist  between  the  two  thoughts,  but 
between  the  two  states  of  the  brain  or  nerves  which  preceded  the  !  / 
thoughts ;  one  of  those  states  recalls  the  other,  each  being  attended,  in 
its  passage,  by  the  particular  mental  state  which  is  consequent  ujjun  it. 
Ou  this  theory,  llie  uniformities  of  succession  among  slates  of  mind 
would  be  mere  derivative  uniformities,  resulting  from  tlie  laws  of  suc- 
cession of  the  bctdily  states  which  cause  lliem.  There  would  be  no 
original  mental  laws,  no  Laws  of  Mind  in  the  sense  in  which  I  use  the 
terra,  at  all;  but  Mental  Science  would  be  a  mere  branch,  though  the 
hiffhest  and  most  recondite  branch,  of  the  Science  of  Physiology.  .' 
This  is  what  M.  Comte  must  be  understood  to  mean,  when  he  claims  / 
the  scientific  cognizance  of  moral  and  intellectual  phenomena  exclu- 
sively  for  physiologists;  and  not  only  denies  to  Psychology,  or  Mental 
PhiUtsophy  properly  so  called,  the  character  of  a  science,  but  places  it. 
in  the  chimerical  nature  nf  its  objects  and  pretensions,  almost  on  a  par 
with  Astrology. 

But.  after  all  has  been  said  which  can  be  said,  it  remains  incontest- 
able by  M.  Comte  and  by  all  others,  that  there  do  exist  uniformities  of 
succession  among  states  nf  mind,  and  that  tliese  can  be  ascertained  by 
observation  and  experiment.     Moreover,  even  if  it  were  rendered  far 
Bioro  certain  than  I  believe  it  as  yel  to  be,  that  every  mental  state  has 
a  nervous  state  for  its  immediate  antecedent  and  proximate  cause ;  yet 
every  one  must  admit  that  we  are  wholly  ignorant  of  the  characteristics 
of  these  nervous  Btates;  wo  know  not,  nor  can  hope  to  know,  in  what    , 
respect  one  of  them  differs  from  another;  and  our  only  mode  of  study-  ' 
ing  their  Bucceftsions  or  coexistences  must  be  by  observing  the  succes- 
sions and  coexistences  of  the  mental  states  of  which  llicy  are  supposed 
to  he  the  generators  or  cftunes.     Tlie  successions,  therefore,  which  ob- 
tain among  mental  phenomena,  do  nnt^  ^dmit  if  being  deduced  from  / 1 
the   physiological  laws  of  our  nervous   organization ;    and   all   tgo\ 
Knowledge  of  thorn  must  continue,  for  a  l<mg  lime  at  least,  if  not  for   , 
ever,  to  bo  sought  in  the  direct  study,  by  observation  and  exiJerimenl, 


533 


lOOIC  OF  THE   MOBAI.   SC1BKCE0. 


oar 


of  the  QieuUlsucceuions  themselves.  Since  therefore  the  order  o: 
znunlal  phenomena  must  bo  studletl  in  ihuM:  pheuomciia,  and  not  in- 
ferred from  tlic  Iqivb  of  any  phcnomeim  more  i^ncnil,  llitfre  is  a  dis- 
itiiici  and  .fipparate  Scieucu  of  Wind.  The  relations,  indeed,  of  liiot 
ficieoce  to  iBeScience  of  PhyuioluKy  musl  never  be  overlooked  or  un* 
der%'a1ued.  Ii  must  by  tio  meuus  i>o  forKottuu  thai  (he  luws  of  inmd 
may  be  derivative  laws  resulting  from  laws  of  animal  life,  and  ihol 
iheir  trudi,  iherufore,  may  ultimately  depend  upon  phvsicul  cotiditiona ; 
and  the  influcnco  of  physiological  slutcs  or  physiological  changes  in 
altoring  or  counteracting  the  mental  successions,  is  one  of  the  moM 
iroponaiil  departments  of  psychological  study. 


§  3,  The  subject,  then,  of  Psychology,  is  the  uuifoouUies  of  su 

Ision,  the  laws^  whether  ultiinaie  or  denvative,  according  to  which  ootf 
menial  blale  succeedti  annthor;  is  caused  by,  or  at  the  least,  is  caused 
to  follow,  another.  Of  ihe^o  laws,  some  aro  general,  otbet«  more 
Kpccial.     Tlio  following  01*0  examples  of  the  most  general  laws. 

First :  Whenever  any  state  of  consciousness  has  once  been  excited 
in  us,  no  matter  by  what  causo  ;  an  inferior  degree  of  the  same  state  of 
n     /  comic iousDCsa,  a  state  of  consciousuoss   resembling  the  former,  but 
■^    /   inferior  in  intensity,  is  capable  of  boiuj^  reproduced  in  us,  tvithout 
the  presence  of  any  such  cause  as  excited  it  at  first.     Thus,  if  we  have 
once  seen  or  louclicd  an  object,  wc  can  aAcrwards  think  of  the  object 
although  it  be  absent  from  our  Right  or  from  our  touch.     If  wo  have 
been  joyfUl  or  p-ievcd  at  some  event,  we  can  think  of,  or  remember, 
our  past  joy  or  grief,  although  no  new  event  of  a  happy  or  a  painiii] 
r  nature  has  lakon  place.     Wlicn  a  poet  has  put  together  a  mental  pic- 
1  ture  of  au  imaginary*  object,  a  Castlo  of  Indolence,  3  Una,  or  a  Juliet, 
he  can  afturwards  think  of  the  ideal  object  he  has  created,  witiiuut  nny 
.  fresh  act  of  iuleUectual  combination.    This  law  is  expressed  by  saying, 
Min  the  language  of  Ilurao,  that  every  mental  impraaiem  has  its  idea. 
Secondly :  These  Ideas,  or  secondary  mental  ftai*^*;  arc  excited  by 
our  impressions,  or  by  other  ideas,  according  to  ccitain  laws  which 
are  called  Laws  of  Association.     Ol'  these  laws  the  first  is,  tliat  simi- 
lar ideas  lend  to  excito  one  another.     T1;b_  second  isrtEat  when  two 
impressions  have  been  frequently  experienced  (or  even  thought  of) 
either  simultancougly  or  in   immediate   succession,   then   whenever 
cither  of  these  impressions  or  the  idea  of  it  recurs,  it  tends  to  excite 
the  idea  of  the  other.     The  t}|iid.Iaw  is,  tliat  greater  intensity,  in  eith 
I  or  both  of  the  impressions,  is  equivalent,  in  rendering  them  excitub' 
'  by  one  another,  to  a  greater  frequency  of  conjunction.     These  are  the 
laws   of  Ideas:    upon  which   I  shall  not  enlarge  in  iliia  place,  but 
refer  iho  reader  to  works  professedly  j»ychological,  in  particular  to 
(   Mr.  Mill's  Anahjsui  of  the  PhenoTnena  ofUie  Human  Mind,  where  the 
principal  laws  of  association,  both  in  tliemselvrs  and  in  many  of  their 
applications,  are  copiously  exemplified,  and  witli  a  masterly  hand. 

These  simple  or  elementary  Laiva  of  Mind  have  long  boon  ascer- 
tained by  the  ordinary  motlioda  of  exporimcntiil  inquiry ;  nor  could 
they  have  been  ascertained  in  any  other  manner-  But  a  certain  numK 
bcr  of  elementary  la>v8  having  thus  been  obtained,  it  is  a  fair  subject 
of  scientific  inquiry  how  far  ihoso  laws  can  be  made  to  go  in  explain- 
1  ing  the  actual  phenomena.  It  i^  obWous  that  complex  laws  of  thought 
I    and  feeling  not  only  may,  but  must,  be  generated  from  those  simjilr 
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tawB.  And  il  is  to  be  remarke<l,  ihac  the  case  in  not  always  one  of 
Composition  j»f  Couaea:  the  effect  of  coiifurring^  causes  is  nol  always 
preciaely  tlic  sum  of  ihe  oficct/t  ortliose  causes  when  6«p(Lratc,  nor  even 
alwoya  nn  eflect  of  the  same  kind  with  them.  Reverting  to  the  dis- 
tinction which  occupies  so  prominent  a  place  in  the  theory  of  influc- 
tion  :  the  laws  of  the  phenomena  of  mind  are  sometimes  analogous  to 
mechanical,  but  sOmotinies  also  to  chemical  laws.  When  many  im- 
pressions or  ideas  are  operating  in  the  mind  together,  there  sometimes 
lakes  place  a  process  of  a  eimilar  kind  to  chemicdi  combination. 
When  impressions  have  been  so  often  experienced  in  conjunction,  that 
each  of  thcin  calls  up  readily  and  instantaneously  the  ideas  of  the  whole 
group,  those  ideas  sometimes  melt  and  coalesce  into  one  another,  and 
appear  not  several  ideas  but  one;  in  ihe  same  manner  as  when  the 
seven  prismatic  colors  are  presented  to  iho  eye  in  rapid  succession, 
the  sensation  produced  is  that  of  white.  But  as  in  tliia  last  case  it  is 
correct  to  say  that  the  soven  colon*  when  they  rapidly  follow  one 
another  generjUM  white,  but  not  ihat  they  actually  arc  white;  so  it 
appears  to  me  that  the  Complex  Idea,  formed  by  the  blending  together 
of  several  simpler  ones,  should,  when  it  really  appears  simple,  (that  is 
when  the  separate  elements  are  not.  consciously  uistinguishable  in  it,) 
be  said  to  rettUtfrwH,  or  l»e  gcRtrated  by,  the  simple  ideas,  not  to  con- 
tut  of  them.  Our  Idea  of  an  orange  really  consists  of  tlie  simple  ideas 
of  a  certain  color,  a  certiiia  form,  a  certain  taste  and  smell,  Sec,  be- 
cause we  can  by  inrerrogatini»  our  cnnsciousnesH,  perceive  all  tliese  ele- 
ments in  the  idea.  But  we  cannot  perceive,  in  so  apparently  simple  a 
feelitiir  as  our  perception  of  the  shape  of  an  object  by  the  eye,  all  that 
multitude  of  ideas  derived  from  other  sensea,  without  which  it  is  well 
ascertained  tliut  no  such  visual  ])erct'piiou  would  ever  have  had  exist- 
ence; nor,  in  our  idea  of  Extension,  can  wo  discover  those  elementary 
ideas  of  re»i»tajic*^,  (Ivrived  from  our  muscular  frame,  in  which  Dr. 
Brown  has  rendered  it  highly  probable  that  the  idea  originates.  These 
therefore  are  cases  of  mental  chemistry :  in  which  it  is  proper  to  say 
thai  the  simple  ideas  generate,  rather  than  that  they  compose,  the  com- 
plex ones. 

With  respect  to  all  the  other  coastituents  of  the  mind,  its  bolieC), 
its  aliHtrusor  conceptions,  its  ftcniiments,  emotions,  and  volitions ;  there 
are  some  (nmoni;  whom  are  Hartley,  and  tlio  author  of  the  Analyun) 
who  think  that  the  whole  of  these  aregeneratod  from  simple  ideas  of 
seneation,  by  a  chemistry  similar  to  that  wliich  wo  have  just  exempli- 
fied. I  am  unable  to  satisfy  myself  that  tliis  conclusion  is,  in  the  pres- 
ent stale  of  our  knowledge,  fully  mado  out.  In  many  cases  I  cannot 
even  perceive,  that  the  line  of  argument  adopted  has  much  tendency 
to  establish  it.  The  pliilosophcrs  to  whom  f  have  referred  have,  in- 
deed, conclusively  shown  llmt  there  is  stich  a  thing  as  mental  chennis- 
try  J  that  the  heten»geneou.i  nature  of  a  feeling.  A,  considered  in 
relntinn  to  B  and  C,  is  no  conclusive  argument  against  its  being  gener- 
ated from  B  and  C.  Having  proved  this,  they  proceed  to  show,  that 
where  A  is  found,  B  and  C  were,  or  may  have  been,  present,  and  why 
therefore,  tliey  say,  should  not  A  havo  bi-on  generated  from  B  and  C  ? 
But  even  if  this  evidence  wee  carried  to  the  highest  degree  ot  cora- 
pletenofis  which  it  admits  of;  if  it  were  sho^vn  that  ceitain  griiups  of 
associnlod  ideas  not  only  mi^ht  have  been,  but  actually  woro,  ]>resent 
whenever  (h<*  moro  roc  indite  mr-utal  feeling  was  experienced ;  thii 
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TouIJ  aiuount  only  to  tbe  Method  of  Agreement,  and  conld  not  jyrcnv 
causation  until  cuntimicd  by  Use  more  conclusive  eridunce  ot'  tbe 
Metliod  of  Diflcronco.  If  the  question  l>o  whether  Belief  in  a  mere 
case  of  close  ufisociation  ofldcHS,  it  would  be  liccetisurv  r*.  examiue 
expcritneiiLally  if  it  be  inie  that  any  ideas  whatever,  pi'  '• 

a*sucliited  logetherwili  the  required  degree  of  cUwu:  l  _ 
cient  to  giyo-xiae  to  belief.  If  the  inquiry  be  into  the  origin  <it'  moral 
leelin^s,  the  feelings  for  example  of  moral  reprobation,  the  firet  step 
must  bo  to  compare  all  the  varieties  of  actions  or  stales  of  mind  vrhic. 
are  ever  morally  disapproved,  and  see  whether  in  all  these  cases  it  cap 
be  shown  that  tlie  action  or  state  of  mind  had  become  connected  by 
aatsociation,  in  the  disapproving  mind,  with  some  particular  cJasx  of 
hateiiil  or  disgusting  ideaa;  and  die  method  employed  is,  thus  far,  that 
of  Agreement.  But  this  h  not  enough.  Supposing  this  provoit. 
mii»t  try  further,  by  the  Method  o{  Difterence,  whether  ibis  pazxicdl 
kind  of  hateful  or  disgusting  idcn«,  when  it  becomes  aASociatcd  with  an" 
action  previously  indifl'urent,  will  render  that  action  a  subject  ofmora} 
disapproval.  It  this  question  can  be  answered  in  the  aftinnative,  it  is 
shown  to  be  a  law  of  the  human  mind,  that  an  a«50ciatioii  of  that  par- 
ticular description  is  the  generating  cause  of  moral  reprobailcm.  Bat 
these  experiments  have  either  never  been  tried,  or  never  with  the  de- 
gree of  precision  indispensable  for  conrlusivenoss ;  and,  cnnsiderinw^ 
UiG  difficulty  of  accurate  expertmentaLion  upon  ihc  human  miud,  it  vrij) 
probably  be  long  Ijeforo  they  are  so. 

It  is  lurlher  to  be  remembered,  that  even  if  al!  which  this  ibeory  cvt 
mental  phenomena,  conieiuls  for  could  be  proved,  we  should  not  l»ethe 
more  enabled  to  rusulvc  the  laws  of  the  more  complex  fet^linga  into 
those  of  tlie  simpler  ones.  The  generation  of  one  claas  of  menla? 
phenomena  iroui  another,  whenever  it  can  bo  made  nut,  is  a  bigblTj 
interesting  fact  in  jjsychological  chemiBtry  ;  but  it  no  more  supersed* 
the  uoccsaity  of  an  experimental  study  of  the  generated  phenomenon, 
than  a  knowledge  uf  the  properties  of  oxygen  and  sulphur  enables  ns 
to  deduce  iboae  of  sulphuric  acid  without  specific  observation  and  ex- 
periment. Whatever,  therefore,  may  be  the  final  issue  of  the  alteropt 
to  account  for  the  origin  of  our  judgments,  our  desires,  or  our  voHtior 
from  simpler  mental  phenomena,  it  is  not  ihe  less  imperative  to  aerei 
i  tain  the  sequence**  of  xha  complex  phenomena  themselves,  by  apccia 
(study  in  conformity  to  the  canons  of  Induction.  Thus,  in  respect  of 
Jjelief,  the  psychologist  will  always  have  to  inquire,  xvhai  belieftjve 
i^havQ  intuitively,  and  according  to  what  laws  one  belief  produces 
another;  what  tti"e  the  laws  in  virtue  of  which  one  thing  is  recognized 
by  the  mind,  either  rightly  or  errrmeously,  a»  eridence  of  another 
ihinrr.  In  regard  to  Desire,  he  will  examine  what  ubjecLi  we  desire 
natundly,  and  by  what  causes  we  are  made  to  desire  things  originally 
indillereut  or  even  dUagreeable  to  us;  and  so  forth.  It  may  be  re- 
marked, that  the  general  laws  of  assiKiation  prevail  among  these  more 
intricate  states  of  mind,  in  the  same  manner  as  among  the  simpler 
ones.  A  desire,  an  emotion,  an  idea  of  the  higher  onler  of  abHtmc- 
tion,  even  our  jiidgmonta  and  volitions  when  they  have  bec^ime  habitual, 
are  called  up  by  association^  according  to  precisely  the  same  laws  oa 
our  aimplo  ideas. 


§  4.  In  the  course  of  these  inquiries  it  will  be  natural  and  necessary 


LAWS   or   HIND. 


535 


eo  examine*  how  far  the  production  of  one  ntato  of  mitKl  liy  unother  if 
infiuencctl  by  any  assij^ablc  state  of  body.  The  commonest  oluerva* 
(ioQ  8how«  thatflitTcront  minds  are  susceptible  in  very  dift'e'rcnt  degree* 
to  tho  action  of  the  same  psychological  causes.  The  idea,  for  example, 
of  a  given  dcatrable  object,  will  excite  in  different  rninds  very  difltreiil 
degrees  of  intensity  of  desire.  The  same  fiubjcct  of  meditailun,  pre- 
sented to  different  minds,  will  excite  in  tliem  very  une^junl  dogi'ooi  oi 
intellectual  action.  Those  differences  of  mental  suaceplibility  in  dif- 
ferent iitdividuala  maybe, ^rw,  nriginnl  and  ultiinale  facts, or, <r*rort<//y, 
they  may  be  consequences  of  the  previous  mental  liLstory  uf  tbnsc  in-  j 
dividuals,  or,  thirdly  and  huttly,  tney  may  depunJ  upon  varieties  of 
physical  organization.  That  tiio  previous  mental  hisUiry  uf  the  indi- 
viduals must  have  some  share  in  producing  or  in  modifying  the  whole 
of  their  present  mental  character,  is  an  inevitable  consequence  of  the 
laws  of  mind;  but  that  diiVerences  of  bodily  structure  also  cooperate, 
is  the  a3«ertioD  not  only  of  phrcuoloj^ats,  but,  to  a  greater  or  loss 
extant,  of  all  physiologists  who  lay  any  stress  upon  tho  mac^iitudo  of 
the  hemispheres  of  the  brain,  indicated  by  the  facial  angle,  as  a  meafl- 
ure  of  natural  intelligence,  or  upon  tempcraroent  as  a  source  of 
moral  and  emotional  peculiarities. 

What  portion  of  these  assertions  the  physiological  school  of  psychol- 
ogistfl,  whether  phrenologists  or  otherwise,  have  either  succeeded  in 
esiablihhing,  or  shown  ground  for  supposing  it  possible  to  establish 
hereatler,  I  would  nut  undertake  to  say.  Kor  do  I  believe  that  tlie 
inquiry  will  be  brought  to  a  satisfactory  issue,  while  Jt  is  abandoned, 
att  unfiirlnnately  it  has  iiithorto  been,  to  physiologists  who  have  no 
adeqiiitte  knowledge  of  mental  laws,  or  psycliologists  who  have  no 
HuHicient  acquaintance  with  physiology. 

It  is  certain  that  the  natural  differences  which  really  exist  in  the 
mental  predi!«positiona  rir  susceptibilities  of  different  persons,  are  often 
not  unconnected  with  diversities  in  their  organic  constitution.  But  it 
docs  not  Therefore  follow  that  theao  organic  differences  must  in  all 
eases  iniluenco  the  mental  phenomena  directly  and  immediately.  They 
may  often  affect  them  through  the  medium  of  their  psycholoyiral 
caut<es.  For  example,  tho  idea  of  some  particular  pleasure  may  excite 
in  difftirpnl  persona,  cv^mi  independently  of  habit  or  educalifm,  very 
different  strengtlis  of  desire,  and  thi-t  may  be  the  effect  of  their  dif- 
ferent degrees  or  kinds  of  iier\'oua  susceptibility ;  but  these  organic 
differences,  we  must  remember,  will  render  tlie  pleasurable  sensation 
itself  more  intense  in  one  of  these  peraons  than  in  the  other ;  so  that 
tliu  idea  of  the  pleasure  \vill  also  be  an  intenser  feeling,  and  will,  by 
the  openilitm  of  mere  mental  laws,  excite  an  inlenser  desire,  without 
ita  being  necessary  to  suppose  that  the  desire  itself  is  directly  influ- 
enced by  the  physical  peculiarity.  As  in  this,  so  in  many  cases,  such 
differcnr«ifl  in  the  kind  or  in  the  intensity  of  the  physical  scnsaiinns  a.^ 
must  necessarily  result  from  differences  of  bodily  organization,  will  of 
themselves  accuunt  for  many  differences  not  only  in  the  degree,  but 
even  in  the  kind,  f)f  the  other  mental  phenomena.  So  true  is  this,  that 
even  different  qualitiej  of  mind,  different  types  of  mental  character, 
will  naturally  bo  produced  by  mere  differences  of  intensity  in  the  sen- 
lotions  generally.  This  truth  is  so  well  exemplified,  and  in  so  short  a 
compa.'is,  in  a  verv  able  essay  on  Dr.  Priestley,  mentioned  in  a  former 
disptsr,  that  I  ihmk  it  right  to  quote  the  parage  : — 
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-'The  sensations  which  fomr.  the  eleroenH  of  all  knowledi^ 
receive*!  either  siraullaiieously  or  succcuuivoly ;  whou  bcvczv] 
received  simultaneously,  as  the  t^tzicUt  the  Cuale,  llie  color,  the  fam^, 
&C.,  of  n.  fruit,  their  association  together  constitutes  our  idea  of  ui 
object;  when  received  euccessivety,  their  uMocialiuii  makeH  up  the 
idea  of  an  event.  Anything,  tlicn,  which  favors  the  OAsoi^iEitions  oi 
synchronuuB  ideas,  win  tend  to  produce  a  knowledge  of  ohjoeu,  n 
perception  of  qtmlilics ;  while  anything  which  favon  associatiou  in  the 
successive  order,  will  tend  to  produce  a  kjiowledgo  of  events,  uf  the 
order  of  occuri'enccs,  and  of  the  connexion  of  cauj»e  and  cflect :  in 
other  words,  in  the  one  caiio  a  perceptive  mind,  with  a  discrimtualire 
feeling  of  the  pleaBurablc  and  puioful  properties  of  things,  a  seus«  of 
the  grand  and  iho  beautiful,  will  be  the  rcsuU ;  in  the  otlici*.  «  raiad 
alleuiive  to  the  moveiucnts  and  phenomena,  a  ratiocinotive  and  philo- 
sophic intellect.  Now  it  ia  an  acknowledged  principle,  that  all  senftS' 
tione  oxpencnced  during  the  presence  of  any  vivid  inipresAiou,  liecoino 
strongly  associated  with  U,  and  with  each  other ;  and  does  it  not  follow, 
that  tiie  synchronous  feelings  of  a  Bcusitivo  constitution  (i.«.  the  one 
which  haa  vivid  impresaions)  will  be  more  intimately  blended  than  ia 
a  differently  formed  mitid  '{  If  this  suggestion  haa  any  foundation  in 
Lrutli,  it  leads  to  an  inference  not  unimportant;  that  where  nature  has 
endowed  an  individual  with  great  original  susceptibility,  he  will  proba- 
bly be  distinguished  by  fondiic^s  for  natural  history,  a  relish  for  the 
beautiful  and  great,  and  mural  enthusiasm ;  where  there  is  but  a 
mediocrity  of  sensibility,  a  love  of  science,  of  abstraci  truth,  witli  a 
deficiency  of  taste  and  of  fervor,  is  likely  to  l>c  tho  result" 

We  see  fi'om  tliia  example,  that  when  tho  general  laws  of  mind  aie 
more  accurately  known,  and  nbovc  all,  more  skillfully  applied  to  tbo 
detailed  explanation  of  mental  peculiarities,  they  will  account  for  many 
more  of  those  peculiarities  than  is  ordinarily  supposed.    1  by  no  meazai 

I  seek  to  imply  from  this  that  llicy  will  uccuunt  fur  all ;  but  that  which 
i  remains  to  ne  otherwise  accounted  for  is  merely  a  residual  phenomenon ; 
and  llie  amount  of  the  residue  can  only  be  determined  by  persons  already 
familiar  with  the  explanation  of  phenomena  by  psychological  laws. 

On  tho  other  hand,  il  is  equally  clear  that  when  physiologists,  taldno^^ 
into  account  tho  whule  animal  creation,  attempt,  by  a  judicious  applSj^H 
cation  of  the  Method  of  Concomitant  Variations,  grounded  chiefly  on^^ 
extreme  cases,  to  establish  a  connexion  bctweon  the  strength  of  dificr* 
ont  mental  propensities  or  capacities  and  tho  proportional  or  absolute 
magnitudes  of  different  regions  of  the  brain;  the  evidences  whirh  aro 
or  may  be  produced  in  support  of  this  pretension,  ought  to  bo  taken 
into  serious  consideration  by  psychologists^     Nor  will  this  part  of  the 
science  of  mind  be  ever  cleared  up,  until  those  evidences  shall  be  not 
only  sided  and  analyzed,  Imi,  when  necessary,  added  to  and  completed, 
by  persons  sufliciontly  versed  in  psychological  laws  to  be  cQpublo  of 
discrimiuating  how  much  of  each  phenumenon  such  laws  will  suilicu  lo 
explain. 

Even  admitting  the  influence  of  cerebral  conformation  to  be  as  greal 
as  is  contended  lur,  it  would  sdll  be  a  question  bow  far  the  cerebi  ' 
development  dutermincd  tnc  propensity  itsell^  and  how  Imr  it  only  oct 
by  modifying  the  nature  ana  dcgiue  o£  tho  sensations  on  which 
propensity  may  be  psyclu^loeically  dependents  .And  it  is  certain  t 
^\  m  human  beings  at  least,  dincrencea  tn  eilucatiob  and  in  outtvard  eir 
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oumstances,  together  with  phTsical  difierences  in  the  sensations  proJu* 
oed  in  difibreDt  individuals  by  the  aamo  cxtcnial  or  intonial  tbukc,  are 
capable  of  accouDting  fur  a  Ikr  greater  portion  of  cbftracicr  than  is 
tioppofrcd  oven  by  the  most  moderate  phrenologists.  There  are,  bow- 
ever,  many  mental  facts  which  du  not  seem  to  admit  of  this  modo  of 
explanation.  Such,  to  take  the  atrongxiat  ciiso,  are  the  various  inslincta 
of  animals,  the  portion  of  human  nature  which  corresponds  to  those 
instincts.  No  mode  has  been  ftuggestcd,  even  by  way  of  hypoibows, 
in  which  these  can  receive  any  aatiafiictory,  or  even  pla)ifiibk%  expla- 
nation from  psychological  causes  alone ;  and  they  may  probably  bo 
found  to  have  as  positive,  and  even  perhaps  as  direct  and  immediate,  a 
connexion  witli  pbyMical  conditions  of  the  brain  and  nerves,  as  any  M 
our  mere  sensations  have. 

How  much  further  this  remark  niialit  lie  extended,  1  do  not  pretend 
to  determine.  My  olyoct  is  not  to  establish  the  docrrines,  but  to  dis- 
criminate the  true  Method,  of  mental  science ;  and  this,  so  far  aa 
regards  the  establishment  of  the  ^noral  and  elementary  law?,  maybe 
considered  to  be  aufBciently  accomplished. 


CHAPTER  V. 

or  ETHOLOGY,  OR  THE   SCIENCE  OP  THE  FORMATION  OF  CBARACTEB. 

$  1.  TuE  Laws  of  Mind,  aa  characterized  in  the  preceding  chapter, 
condtituie  tlie  univeraal  or  abstract  portion  of  the  philosophy  of  human 
nature ;  and  all  the  variuus  truth;*  of  common  experience,  constituting 
a  practical  knowledge  of  mankind,  must,  to  the  extent  to  which  they 
are  truths,  be  results  ur  consequences  of  those.  Such  familiar  maxims, 
when  collected  a  posicriori  from  obscr>*ation  of  life,  occupy  amon^rtlie 
truths  of  the  science  the  place  of  what,  in  our  analysiji  of  Induction, 
have  so  often  boon  spoken  of  under  tlie  title  of  Empirtcal  Laws. 

An  Empirical  Law  (it  will  Iw  remembered)  is  an  uniformity,  whether 
of  succession  or  of  coexistence,  which  holds  true  in  all  instances  witiiin 
our  limits  of  observation,  but  is  not  of  a  nature  to  afford  any  assjunince 
that  it  would  hold  beyond  those  limits  ;  either  because  the  cnnsequent 
is  not  really  tlie  effect  of  the  antecedent,  but  forms  part  alonir  w\\\\  it 
of  a  chain  of  eflects,  (lowing  from  prior  causes  not  yet  ascertained;  or 
because  there  Ia  ground  to  believe  that  llie  sequence  (though  a  case  ol 
causation)  is  resolvable  into  simpler  sequences,  and,  depeDding*  there- 
fore upon  a  concurrence  of  several  natural  agencies,  is  exposed  to  an 
unknotvn  multitude  of  possibilities  of  counteraction.  In  other  words, 
lui  empirical  law  is  a  ecncmlization,  of  which,  not  content  with  finding 
it  true,  we  are  obliged  to  ask,  why  \s  it  true  1  knowing  that  its  truth  is 
not  absolute,  but  depends  upon  soma  more  eeneral  conditions,  and  that  I 
it  C4U)  only  be  relied  ou  in  so  far  as  tliere  ia  ground  of  usauronce  that' 
those  conditions  are  realized.  .  .       - 

Now,  tiie  obsorvoiions  concerning  human  affairs  collected  from  com- 
mon experience,  ai*e  pi-ecisoly  of  this  niiture.     Even  if  they  wurc  uni* 
versally  and  exactly  true  within  the  bounds  of  experience,  whicJ)  they 
never  are,  still  they  are  not  the  ultimate  laws  of  Inmian  action  ;  the) 
3Y 
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arc  not  the  principles  of  Iiumau  ualure.  but  ruiiiUu  ut  tliose  prinriplefl 
under  ll»o  circumstances  in  wliich  mankind  have  happened  lo  be  placed. 
When  the  Pauliniat  "said  in  his  wrath  that  all  men  are  Uarn,"  lie  eiinn- 
ciated  what  in  some  ages  and  countries  in  borne  out  by  ample  experi- 
ence; but  it  is  not  a  law  of  man's  nature  to  lie;  lliough  it  isoneot'tlM* 
coosequenoos  of  the  laws  of  his  nature,  that  the  habit  of  lying  is  nearhr 
universal  when  certain  oxteniul  circuroatJuii'eN  exi«t  nniversallv,  espe 
<»ally  circumstances  productive  of  habitual  distrust  and  fear.  Wbeo 
the  character  of  the  old  is  aaserted  to  be  cautious,  and  of  tb«  yoong 
impetuous,  this,  again,  is  but  an  empirical  law;  for  it  is  not  boca4Me  at 
their  youth  tliat  tl>e  young  are  impetuous,  nor  l>cc«UBe  of  their  nf^o  ifatt 
the  old  are  cautious.  It  ia  Iwcause  the  old.  during  their  many  yean  of 
life,  have  jfencrally  bad  nnich  experience  of  iw  various  evils,  and'  having 
suffered  or  seen  others  suffer  much  from  incautious  expoBure  to  th(*fii, 
have  acquired  associntions  favorable  to  circumspection  :  while  tbo 
yuun^,  as  well  from  the  absence  of  tsimilar  experience  aa  from  iho 
greater  slrengib  of  the  inclinations  which  tempt  them  into  danger, 
expose  themselves  to  it  more  readily.  Here,  then,  is  the  expi4inatiOM 
of  the  empirical  law  ;  here  are  the  conditions  which  ultimately  deter- 
mine whether  tlio  law  holds  good  or  not.  If  an  old  man  has  not  been 
oftener  than  most  young  men  in  contact  witJi  danger  and  difficulty,  he 
will  be  equally  incautious ;  if  a  youth  has  nut  stranger  passions  than  an 
old  man,  he  probably  will  be  as  little  enterprising.  The  empirical  law 
derives  whatever  truth  it  has,  from  tlic  causal  laws  of  which  it^fi  a 
f  conacqucnce.  If  we  know  those  laws,  we  know  wlmt  are  the  liroTta  to 
1  the  derivative  law:  while,  if  we  have  not  vet  accounted  for  the.  empire 
1  ictU  law — if  it  rests  only  upon  obser\*ation — there  ia  no  safely  in  apply- 
iog  it  fur  beyond  the  limits  of  time,  place,  and  circumstance,  in  wliicb 
the  obscnalions  were  made, 
fc  TThe  really  scientific  truths,  then,  are  not  these  empirical  laws,  but 
^iKe  causal  laws  wliicfa  explain  them^  The  empirical  laws  of  those 
phenomena  which  depend  on  known  rauses.  and  of  which  a  general 
theory  can  therefore  bo  constructed,  liave,  whatever  mtiy  be  their 
value  in  practice,  no  other  function  in  acicnco  than  that  of  vcrifyiug 
the  conclusions  of  theory.  Still  more  must  this  be  the  case  when  moei 
of  the  empirical  laws  amount,  even  within  the  limits  of  observation. 
ouly  to  approximate  generalizations. 

§  2.  This  bowevor  is  not,  bo  much  as  is  sometimes  supposed,  a  pe- 
culiarity of  the  sciences  called  moral.  It  is  only  in  the  simplest 
branches  of  science  that  empirical  laws  arc  ever  exactly  truc^  wtd 
not  olwttys  in  those.  Astronomy,  for  example,  is  the  simplest  of  all 
the  sciences  whicb  explain,  in  the  concrete,  the  actual  course  oC  natu- 
ral events.  The  causes,  or  forces,  on  which  astronomical  phenomena 
depend,  are  fewer  io  number  than  those  which  determine  any  other  of 
tbo  great  phenomena  of  nature.  Accordingly,  as  each  affect  resnlta 
fi-om  the  conflict  of  but  few  causes,  a  great  degree  of  regularity  and 
uniformity  might  bo  expected  to  exist  among  the  effects;  and  such  is 
really  the  case:  they  have  a  fixed  order,  and  return  in  cycles.  But 
projKwilions  which  should  expi-ess.  with  absolute  correctness,  all  the 
Buccessive  positions  of  a  planet  until  the  cycle  is  completed,  would  be 
'  of  almost  unmanageable  complexity,  and  could  be  obtained  Jicpm  the- 
I    ory  alone.     Tlio  generalizations  which  can  bo'coUected  on  the  aubjebt 
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fi-om  direct  observotiou.  even  such  as  Kepler's  law,  are  nioic  approx-  i 
imations:  the  planets,  oiving  to  their  perturbations  by  on«  aiiothor,  do 
not  iiKtve  in  exact  ellipses.     Thus,  cvon  in  astronorny,  perfect  exact- 
ness in  the  mere  empirical  laws  is  aot  to  bo  looked  fifryTnuch  lesSi 
then,  in  more  complex  subjects  of  inquiry. 

The  same  example  shows  liovv  little  can  be  inferred  against  tht» 
universality  or  even  the  simplicity  of  the  ultimate  laws,  from  rim  im- 
possibility of  establishing  any  but  approximate  empirical  laws  of  the 
efi'ects.  The  laws  of  causation  accordin;;  to  which  a  class  of  phenom- 
ena  arc  produced  may  be  very  few  and  simple,  and  yet  the  effects 
themselves  may  be  so  various  and  complicated  that  it  shall  be  irapt^si* 
We  to  trace  any  regularity  whatever,  extending  completely  ihroueh 
them.  For  the  plienomcna  in  question  may  be  of  an  emiiii'mly  modi 
liable  character  ;  insomuch  that  innumerable  circumstances  are  capa- 
ble of  influencing  the  eHect,  although  they  may  all  do  it  according  to  a 
very  small  number  of  laws.  (Suppose  that  all  which  passes  in  the  mind 
of  man  it  determined  by  a  few  simple  laws:  still,  if  those  laws  be  such 
that  there  is  not  one  of  the  facts  surrounding  a  human  being,  or  of  the 
events  which  hapi>en  to  himi  that  does  not  influence  in  some  mi>de  or 
degree  his  subsequent  mental  hi^tory^,  and  if  the  circumstances  of  dif- 
ferent human  beings  are  extremely  different,  it  will  bo  no  wonder  if 
very  few  pix)po8ition8  can  be  made  respecting  the  details  of  tlicir  con- 
duct or  feelingpt,  which  will  bo  true  of  all  mankind  A 

Now,  without  deciding  whether  the  ultimate  taws  of  our  mental  nature 
are  few  or  many,  it  is  at  least  certain  that  they  are  of  the  above  descrip- 
tion. It  is  certain  char  out  mental  states,  and  our  menial  raj)acilies 
and  Bns/:opiibilitiea,  are  modified,  either  ibr  a  limo  or  pcnnonenily,  by 
evorythiiij;  which  happens  to  us  in  life.  Considering,  therefore,  how 
much  these  modifyini^  causes  differ  iu  the  case  of  any  two  individuals, 
it  would  bo  unreasonable  to  cxpuct  that  the  empirical  laws  of  the  hu- 
man mind,  the  eeneralizaLions  we  make  rcspcctiug  the  feelings  or  ac- 
tions of  mankind  without  reference  to  the  causes  that  deienriine  them, 
should  be  anything  but  approximate  generalizations.  They  iire  the 
commun  wisdom  of  common  life,  and  ns  such  are  mvalunblo ;  espe- 
cially as  they  are  mostly  to  bo  applied  to  cases  not  very  dissimilar  to 
diose  from  which  they  were  collected.  But  if  maxims  of  this  sort,  col- 
lected from  Knglislimen,  come  to  bo  applied  to  Frenchmen,  or  col- 
ected  from  tlie  present  day,  are  applied  to  past  or  future  generations, 
they  are  apt  to  be  very  much  at  fault.  Unless  we  have  resolved  the 
empirical  law  into  the  laws  of  tlio  causes  upon  whlcliit  depends,  and 
Aicertained  that  those  causes  extend  to  the  case  whicli  wc  have  in 
view,  tliere  can  be  no  reliance  placed  in  our  inferences.  Vtn  every 
individual  is  surrounded  by  circumstances  different  from  those  of  every 
other  individual ;  every  nation  or  generation  of  mankind  from  every 
other  nation  or  generation:  and  none  of  theKe  diHereticeit  tire  xviihuut 
their  influence  in  forming  a  different  typo  of  character.  There  is,  in- 
deed, also  a  certain  general  resemblance;  but  peculiarities  of  circwm- 
stances  are  continually  constituting  exceptions  even  to  the  propositions 
which  arc  true  in  the  great  majority  of  coses. 

Although,  however,  there  is  scarcely  any  mode  of  feeling  or  conduct 
which  is.  in  the  absolute  sense,  common  to  all  mankind;  and  thongh 
the  generalizations  which  assert  that  any  given  variety  of  conduct  or 
feeling  will  l>e  found  mtiversallv  (however  nearly  tliey  may  approxi- 
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mate  to  iiuili  wiiliia  given  limits  of  observaiion),  will  oe  cotv 
scieulitic  propositions  by  no  one  who  ia  at  &!!  tamiliar  witli 
tnvc£tigatiou ;  yut  all  modeb  ol'  feoliug  and  conduct  met  vnih  ouioog  | 
niaakiml  have  causes  whicb  produce  tbem;  and  in  the  prr>po!«itiortt 
which  assigu  those  causes  will  be  fiiund  the  explanation  ol'  the  empiri- 
cal laws,  and  the  limiling  principle  of  our  reliance  on  ibum.  Aleii  du 
not  all  Itiel  and  set  nllko  in  the  sauie  circumstances ;  bat  it  is  possible 
to  dt'lcrminc  what  makes  one  man,  in  a  given  position,  feel  or  actio 
one  wav,  another  in  another;  how  any  given  modt?  of  feeling  and  ccm- 
duct,  compatible  with  thofirencral  laws  (phyuc^U  and  mental)  of  human 
nature,  has  been,  or  may  be,  formed.  In  other  wuihIs,  mankind  have 
not  one  univacaal  character,  but  there  cxiat  uuiveraal  1aw»  of  the  Jior- 
mation  of  Character.  And  since  it  is  by  these  lau'S,  combined  iviib 
the  facttt  of  each  particular  ca:»c,  ihou  tbc  whole  of  Lbc  i*'  >.:i  of 

human  action  and  feeling  are  produced,  it  is  upon  tin  err 

rational  utcempc  to  construct  the  science  of  human  nature  in  Lbu  coif 
crele,  and  tor  practical  purposes,  nniat  proceed. 

§  3.(  The  laws  then  of  ihsi  fbrmation-of  character'  being  ihe  principal 
object  of  scientific  inquirv'  into  human  nature,  it  remains  to  deiermine 
the  method  of  investigation  best  fitted  f<u*  aecertaining  ihem.  And  the 
logical  principles  according^  lo  which  ibis  question  is  to  l>e  decided, 
rausi  be  those  which  preside  over  every  other  attempt  to  investigate 
the  laws  of  very  complex  phenomena.  For  it  is  evident  that  both  the 
charnctor  of  any  human  being,  and  the  aggregate  of  tlic  circumatanres 
by  which  that  character  has  been  formed,  are  facts  of  a  high  order  of 
complexity.  Now  to  such  cases  we  have  seen  that  the  Peductivo 
Mcthud,  setting  out  from  general  laws,  and  verifying  their  conse- 
quences by  speciBc  experience,  is  alone  applicable.  The  grounds  of 
ibis  great  logical  docuine  have  formerly  been  stated  :  and  its  fruth 
will  derive  additional  support  from  a  brief  exeminatioo  of  the  8peci«H<* 
ties  of  the  present  case. 

There  ore  only  two  mndes  in  which  laws  of  nature  can  be  ascer- 
tained :  deductively,  and  experimentally :  including  under  the  denomi- 
nation of  experimental  inquiry,  observation  as  well  os  Rrti6cia]  cxpeti- 
nicnt.  Are  the  laws  of  the  tbrmation  of  character  susceptible  of  a 
satisfactory  investigation  by  llio  method  of  experimentation  1  Evi- 
dently not;  because  even  if  we  suppose  unlimited  power  of  varying' 
the  experiment,  (whirli  is  abstractediy  poesible,  tliough  no  one  but  an 
oriental  despot  either  has  that  power,  or  if  he  had,  would  be  disposed 
to  exercise  it,)  a  still  more  essential  condition  is  wanting  i-the.puivpr  bl 
performing  any  of  the  experiments  with  scientific  accuracy. 

The  instances  requisite  for  the  prosecution  of  a  diivnly  experimental 
inquiry  into  the  formation  of  character,  would  be  a  number  of  human 
beings  lu  bring  up  and  educate,  from  infancy  to  mature  ngc.     And  to^ 
perform  any  ime  of  these  experiments  with  scicmffic  propriety,  it  wotUd  j 
be  necesfary  to  know  and  record  every  sensation  or  impression  received  J 
by  iho  young  pnpil  from  a  period  long  before  it  could  speak ;  includ-j 
ing  its  own  notions  respecting  the  eotircca  of  all  those  sensations  and 
impressions.     It  is  not  only  imnosssblo  lo  do  this  completely,  but  evco 
to  do  so  much  of  it  as  should  constitute  a  tolerable  approxi mation. 
One  apparently  trivial  circurastanite  which  eluded  our  vigilance,  might 
let  in  a  train  of  impressions  and  associations  suJiicicnt  to  vitinte  the  ex 


ETBOLOay. 


&il 


perimeni  an  an  aiithemic  cxiiibition  of  the  effbcts  flawing  £rom  given 
caudCd.  No  one  who  has  suificicntly  reflected  on  education  is  igno- 
rant of  this  tratb;  and  whoever  has  not,  mil  tind  it  most  instructiveiy 
illiutratod  in  tbo  writings  of  Kousaeou  and  Helvctius  on  ihat  great 
subject. 

Under  this  impossibility  of  Btudying  the  laws  of  the  formation  of 
character  by  exporimonts  purposely  contrived  to  elucidate  them,  there 
remaiua  liu^reflouit;e  ofsimpio  ob:it:rvatioa.  But  if  it  bo  impo&sibic  to 
aacortaiu  the  influencing  circuinstaiicos  with  any  approach  to  complete- 
noM,  even  when  wts  have  the  shapint?  of  ihem  ourselves,  much  more 
irapouible  is  it  when  the  caaes  are  further  removed  from  our  observa- 
tion, and  altogether  out  of  our  control.  Consider  the  difficulty  of  the 
very  first  slop — of  ascertaining  what  actuaJly  is  the  character  of  the 
individual,  in  each  particuTar  caA©  that  we  examine.  There  is  hartlly 
any  pcTBon  living,  conccrnlnc;  some  6asenilal  part  of  whoso  character 
there  aro  not  diflercmces  of  opinion  even  among  his  intimate  acquaint 
ance  :  and  a  single  action,  or  conduct  continued  only  for  a  short  time, 
goes  a  very  little  way  indce<l  towards  ascertaining  it.  We  cau  only 
make  our  observatinna  in  a  rough  way,  and  en  maste  ;  not  attempting 
to  ascertain  completely,  in  any  given  instance,  what  character  has  beon 
fonned,  anil  fltlll  less  by  what  raiisps  ;  lint  only  observing  in  what  «tate 
of  previotM  circumstances  it  is  found  tbat  certain  markea  mental  quali- 
tieB  or  deticiencies  q/itmfjt  exist.  These  conclusions,  besides  ttiat  thoy 
are  mere  approximate  j^neralizhlions,  deserx'O  no  reliance  even  as 
such,  unless  the  in.itances  are  sufficiently  numerous  to  eliminate  not 
only  chance,  but  every  accidental  circurastanco  in  which  a  number  of 
the  cases  examined  may  happen  to  have  resembled  one  another.  So 
numerous  and  various,  moreover,  are  the  circumstances  which  form 
indi\-idual  character,  that  the  consequence  of  any  particular  combina- 
tion is  hardly  over  some  definite  and  strongly  marked  cliaracter,  always 
found  where  that  combination  exists,  and  not  otherwise.  What  is  ob- 
tained, even  after  the  most  extensive  and  accurate  obaervalion,  is  mere- 
ly a  comparative  result;  as  for  example,  that  in  a  given  number  of 
Frenchmen,  taken  indiscriminately,  there  will  bo  found  more  persons 
of  a  particular  mental  tendency,  and  fewer  of  tho  contrary  tendency, 
than  among  an  equal  number  of  Italians  or  English,  Bimilarly  taken ; 
or  thus:  of  a  hundred  Frenchmen  and  an  equal  nimsbcr  of  Englishmen, 
fairly  selected,  and  arranped  according  to  the  degree  in  which  they 
poescss  a  particular  quality,  each  number,  1,  2,  3,  &c.,  of  the  one  series, 
will  aurposB  in  that  quality  tlie  corresponding  number  of  the  other. 
Since,  therefore,  the  comparison  is  not  one  of  kinds,  but  of  ratios  and 
degrees ;  and  since  in  proportion  as  the  diireroncca  are  slight,  it  re- 
quires a  greater  number  of  instances  to  eliminate  chance;  it  cannot 
of^en  happen  to  any  one  to  know  a  sufficient  number  of  cases  with  the 
accuracy  requisite  for  making  the  sort  of  comparison  lost  mentii>ned  ; 
less  than  which,  however,  would  not  constitute  a  real  induction.  Ac- 
cordingly tliero  J5  hardly  one  current  opinion  respecting  the  character! 
of  nations,  classes,  or  dc-scriptiona  of  persons,  which  is  universally  ac 
knowlcdgnd  as  indisputable.* 

•  The  mwt  faTorablo  caws  for  making  aach  approximate  gencraliiationa  are  wfcat  may 

tw  termed  collective  instancca;  whvro  we  nre  rartunstelr  rtinbicd  to  5ee  the  whole  rla*f 
rrepecnng  which  wo  are  inquirinjr,  in  nclioii  at  tincr  ;  nml,  frcim  ihr  (I'jalilip.i  Hif-pIavcH  b» 
the  cojloctive  bodf.  aie  i^le  to  juUge  what  maa:  bo  the  gualiiies  of  tile  majorily  of  the  in 
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And  finfllly,  if  we  could  e%en  obtain  by  way  oi'  experimc:--*  a 
more  Balistuctory  aesuranco  of  these  lEfcneralizauons  than  \s  really  | 
ble,  tliey  would  still  be  only  empirical  laws.    They  would  show,  tnJcG 
that  there  waa  eomc  connexion  between  the  type  of  character  furme 
and  the  circumstances  cxisting^  in  the  case;  but  not  what  the  precis 
connexion  was,  nor  to  which  uf  the  peculiarities  of  those  circumMa 
the  effect  was  really  owing.     They  could  only,  therefore,  bo  Tcct 
as  results  of  causation,  retjuiring  to  be  resolved  into  the  general  lav 
of  the  causes ;  until  the  dotcrmination  of  wliich,  we  couH  not  judfl 
within  wimt  limits  the  derivative  laws  might  serve  as  presumptions  i 
cases  yet  unknown,  or  even' bo  depended,  upon  as  permanent  in 
very  cases  from  which  they  were  collected.     The  French  people  had 
or  werffi  supposed  to  have,  n  certain  national  character:  but  they  Aiiv 
out  their  royal  family  and   ariptocrncy,  alter  their  institutions. 
tfarou(ch  a  series  of  extraordinary  evenla  fur  half  a  century,  and  i 
end  f»f  that  time  are  found  to  be,  in  many  respects,  totally  altuxe*] 
The  laboring  classes  aro  observed  to  be  different  from  the  higher  in  i 
long  scries  of  quolities;  but  it  becomes  customarj',  perhaps,  to  give 
them  an  education  more  approximating  to  that  of  their  superiors  in 
station,  and  in  the  next  age  the  differences,  tlmugh  still  real,  are  se 
longer  tlic  same. 

IJut  if  the  differences  which  you  think  you  observe  between  French 
and  English,  or  between  persons  of  station  and  pereons  of  no  statitm, 
can  bo  connected  with  more  general  laws ;  if  ihoy  be  such  as  wodM 
naturally  flow  from  iho  diflerences  of  government,  former  customs,  and 
physical  peculiarities  in  the  two  nations,  and  from  the  diver^itio*  of 
education,  occupations,  and  social  position  in  tho  dificrcnt  clashes  of 
society ;  then,  indeed,  the  coincidence  of  tho  two  kinds  of  e^^denco 
justifies  us  in  believing  that  we  have  both  reasoned  riL'htly  and  observed 
rightly.  Our  observation,  though  not  sufficient  as  proof,  is  ample  as 
verification.  And  ha^Hng  ascertained  not  only  the  empirical  laws  but 
the  caust's  of  the  pcculiaritiee.  we  need  be  under  no  difticulry  in  judg- 
ing how  far  they  may  be  expected  (o  be  pernmnent,  or  by  what  circum* 
slances  they  would  be  raodificd  or  destroyed. 

4  i.  Since  then  it  is  impossible  to  obtain  really  accurate  propositioiia 
respecting  tlie  formation  oi'  character  from  observation  and  expcrv 
mcnt  alonu,  we  are  driven  perforce  to  that  which,  even  if  it  had  not 
been  the  indispensable,  would  have  been  the  moat  pei^ei't  mode  of  in- 
vestigation, and  which  it  is  one  of  the  principal  aims  o£  philoaoph-y  to 
Axtend ;  namely,  that  which  tries  ita  experiments  not  npon  the  ^otapUm 


dlvidua!*  compouns  it  Thus  ibe  rbsrsctcr  of  a  nttioo  is  shown  in  iu  acu  as  a  aatuia : 
not  v>  much  in  the  at;l«  of  its  j{i-iV4>rriinent,  for  Ibosv  nrc  much  iiiiluuncci]  by  olhrr  cauKPt ; 
but  In  ihr  ctirrrnt  popular  niaiiniJi,  and  othci  markn  of  ih*'  gent-nii  tlircclion  of  pubbc 
opinion ;  in  the  chaiactor  oi  i]\c  men  or  wriUnrs  that  are  h«M  in  jK>nnanent  evt«^  or 
idnuralion ;  io  laws  and  inxlitolions,  so  far  aa  Uiey  arR  tho  woik  01  the  naiioD  lUelf,  or 
are  acknowlfitged  and  t^ipportrd  by  it;  and  ao  forth.  Bui  even  here  tht-rc  ti  a  laa'e  mar. 
fin  of  iluulA  BTid  uiicertaitily.  Tl»«e  tliinja  art>  liable  to  be  inl1ufnc«d  b^  manf  circnm- 
4anerti :  tlwy  arc  partly  (]ttermine«l  by  the  dtfliDClWr  qualilies  ol  that  imtuiii  or  body  of 
porwm*.  but  partly  also  by  pxK^rnal  c»iise«  which  would  influonce  any  olhcr  btwlj-  of  pex- 
aoria  in  ihv  name  manner,  In'mlcr.  tlit'ri'fopc.  lomake  tho  exprnnw-nt  rcillv  cnmplt'tr,  we 
ought  to  l«  ii)t1t>  to  try  it  wiiyicul  vannti  >n  upon  otb(*i  riatioiifl  :  to  try  how  FI:vli«hrnra 
MTOntd  art  or  leel  if  {ilaced  in  ihi>  ^iiiv  cticuuiktancni  In  which  we  have  ■up(<ou--ij  Krencb' 
nwn  U*  !•«  |ilac«i  i  Io  ffl[iply,  in  nhort,  the  Method  of  Difforrncp  m  well  a^  thai  of  Airr«p> 
ment.    Nnw  lUeMi  excprim«fit«  wc  cannot  liy,  nor  even  appmiunatf  'a 
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facta,  but  upon  the  Bimple  odcs  of  i;\'hicli  tbey  we  compounded ;  and 
after  lucertaiiiiiiQ;  the  laws  of  the  causes,  ihc  corapofiUioD  of  which 
givos  rise  Uy  the  complex  phenomena,  then  consulera  whellier  these 
will  not  explain  and  ucc<nnillbr  the  approxiraii  Vi^atiuiis  which 

have  been  I'rained  empirically  rcKiM^Jiine;  ihc  uf  rhiwe  com- 

lex  phenomena,    Tlie  laws  of  the  forniation  ot  ijharatlcr  ar^  in  sliurt, 
erivativfl  laws,  rosulting  from  tho  general  la^yi  oi*  duuoiiiKi;)  and  ihoy 
o  to  be  obtained  by  deducing;  them  from  those  general  laws ;  by  sup- 
poRin^  any  friven  &ot  of  circumBtances,  and  then  considering^  what, 
according  to  the  laws  of  mind,  will  be  the  influence  of  those  circum- 
stances on  the  formation  of  character. 

A  science  is  thus  fonned,  to  which  I  would  propofle  to  give  the 
naroe^f  Kthology^  or  tlie_SjciiUii:e_of  Character ;  from  f/Oof,  a  word 
more  nearly  eorrcsfionTTini*'  to  the  tcnn  ""Shanirtor"  as  I  hew  use  it, 
than  any  other  word  in  the  same  language.  The  name  is  ]ierhap8 
etymologically  applicable  to  the  entire  science  of  our  mental  and  moral 
nature ;  but  if,  as  is  usual  and  convenient*  we  employ  tho  name  Psy- 
chology for  tho  science  of  the  elementary  laws  of  mind.  Ethology  will 
fter\'e  for  tlie  subordinate  science  which  determines  the  kind  of  cbaxao* 
ter  produced,  in  confi»rmity  to  those  general  lawM,  bv  any  sot  of  cir- 
cumstances, physical  and  moral.  ^Vccordinc^to  this  dcnniiion,  Ethology 
is  tiie  scicQf ejwhich  corrc&pQuda  li;^  |hc  art  of  education^  in  the  mdest 
sense  of  the  terra,  including  the  formation  of  nuUohal  character  as  well 
as  individuul.  It  would  indeed  be  vain  to  expect  (however completely 
the  laws  of  the  formalion  of  character  might  be  nsceiiained)  that  wo 
could  know  bo  accurately  the  cireumsiances  of  any  given  case  as  to  be 
able  positively  to  predict  the  character  tlmt  would  be  priKliiccd  in  that 
case.  But  wc  must  remember  that  a  dt?i:ree  df  knowledge  far  short  of 
the  power  of  actual  prediction,  is  often  of  great  practical  value.  There 
may  be  great  power  of  influencing  phenomena,  with  a  verj'  impcri'ect 
knowledge  of  tho  causeii  by  which  they  are  in  any  given  instance  de- 
termined. It  is  onouglvtlint  we  know  that  certain  means  have  a  ten- 
dettc'j  to  produce  a  given  efloct,  and  that  others  have  a  tundency  lo 
fruBiralB  it.  When  the  circumstances  of  an  individual  or  of  a  nation 
are  in  any  osn^iiderable  degree  under  our  control,  we  may,  by  our 
knowle<Ige  of  tendencies,  be  enabled  to  shape  ihoao  circumtttances  in  i 
a  manner  much  more  favorable  to  the  ends  we  desire  tlian  tho  shape 
which  they  would  of  thomKolveR  oAsume.  This  ta  the  limit  of  our 
power  ;  but  vrithin  this  limit  tho  power  is  a  most  important  one. 

Tlie  science  of  Ktbology  may  he  caJled  tho  Exact  hcioncn  of  Human 
Nftture ;  for  its  truths  are  not,  like  tho  empirical  laws  which  depend 
aponlhdm,  approximate  generalizations,  but  real  laws.  It  is,  however, 
(as  in  all  cases  of  complex  phenomena,)  necessary  to  the  exactness  of 
the  propositione,  that  lliey  should  l>o  hypoibetical  only,  and  aflirm 
tendencies,  not  fact^.  •  They  must  not  assert  that  something  will  always, 
or  ly^rtainly,  happen  ;  but  only  tlmt  such  and  stich  will  be  the  cflfcct  of 
a  given  cause,  so  far  va  it  operates  uncountcractcd.  It  is  a  scientific 
proposition,  that  cowardico  tends  to  make  men  cruel;  not  that  it 
always  makes  tliem  so :  that  an  interest  on  one  sido  of  a  question 
tends  to  bias  tlie  judgment ;  not  that  it  invariably  does  so :  that  expe- 
rience fjnda  to  give  wisdom  ;  not  that  such  is  always  its  eflect.  These 
propojitlons,  being  aasertive  only  of  tendencies,  are  not  the  less  univer* 
sally  true  because  tlie  leudencles  may  be  counteracted. 
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t    (  5.  VVliilu  uu  dm  one  liund  Pitycholugy  is  allogeliicr,  or  priiicij^!!^, 
i\  A  science  of  observation  and  oxperinicntf  ^liiology,  os  I  liave  <  ..m  <.^i(.-J 
it,  18,  mi  I  have  already  remarked,  aUogcLbcrdoductivc-. 
asfMsrtaiuB^  the  aimplc  laws  of  Mind  in  gcueral,  ihc  other  ii^i.. . 
^  operation  in  complex  combination  a  of  oircum stances.    £lbolugy  oi 
(    taPftVclujlugy  inarelalion  very  similar  to  that  in  wbiiit-Ji'- 
(^  branches  of  natural  philcwophy  stand  to  mechonica.     The  pi 

Kthulotfv  are  properly  the  middle  principles,  die  axttmMUi.  fi^'-m.-  i^us 
Bacon  would  have  said)  of  the  science  of  mind:  as  dletioguibliud,  un 
the  one  hand  from  tho  empiri<-al  luwa  reKulling  firjm  simple  ob^ervt^^ 
lion,  and  on  ilu;  other  from  the  highest  gent'r!ilizuli««ia. 

And  this  s«om8  a  vory  prwper  place  for  a  logical  remark,  wbicl 
though  of  genend  application,  ii^  of  peculiar  iropurtance  inrefeicnc^ 
the  present  subject,  l^acoii  has  judiciously  observed  that  thu  ajit/vu 
media  of  every  science  principally  constitute  its  value.  The  low 
goneralizorions,  until  oxplaiiicu  by  and  resolved  into  the  middle  jjriiii 
pies  of  which  ibey  arc  the  consequences,  have  only  lliu  iiupoiit 
accuracy  of  empirical  lawe;  while  the  most  general  laws  uro  t 
general,  and  inchido  too  ibw  circumsUnces,  lo  give  AtiiHcient  iodic 
tion  of  what  hnnpcns  in  individual  casey,  whuro  Uic  oircumKtoncoa  aro 
almost  always  immen.<^c]y  numerous.  In  tlie  imptfrtance,  tiic^'cfore, 
which  Bacon  assigns,  in  every  science,  to  the  miudlo  principles,  k  is 
impossiblo  not  to  agree  with  him.  But  I  conceive  him  to  have  boen 
radic-ally  wrong  in  hia  doctrine  respecting  the  mode  in  which  tbeoal 
axiomaln  media  should  be  arrived  at ;  although  there  is  no  ot"- 
ftttioti  laid  down  in  his  works  for  which  ho  boa  been  so  extr 
eulogized.  Ho  enuncinles  as  art  luiivefHol  rule,  that  inductiuu  ^nMu.d 
proceed  from  tlio  lowest  to  the  middle  pnnciplea,  and  from  those  to  the 
highest,  never  reversing  that  order,  and  consecjuently  leaving  uo  room 
for  the  discovery  of  now  juinciplos  by  wiiy  of  de^iuctiun  at  oU.  j(  ia 
not  to  be  conceived  that  a  man  of  Bacon's  sagacity  could  have  folioxi 
into  tliid  mistake,  if  there  had  existed  in  his4ime,  among  tlie  liciences 
which  treat  of  succeHsive  phenomena,  one  single  iiitttance  of  u  deduc- 
live  science,  such  as  mechanics,  astronomy,  njjlics,  acoustics.  Ace,  now 
ore-.  In  ilioso  Sf-icncert  ii  is  evident  that  tbe  higher  and  middle  jiriuci- 
pies  aro  by  no  means  derived  fmm  the  lowest,  but  the  revefNO.  In 
some  of  them  tho  very  highest  generalizations  were  those  earliest  tuH 
certained  with  any  scicntiliccxacinosa;  as,  for  example  (inmechtuiica), 
the  lawft  of  motion.  Those  general  laws  had  not  indeed  at  lin»t  the 
acknowledged  universality  which  they  ocquircd  aiicr  having  been  euc- 
cessfolly  employed  to  explain  many  classes  of  phenomena  to  which 
they  were  not  originally  seen  to  b^  applicable;  as  when  the  law»  oi 
morion  were  employed  in  conjunction  with  otiier  laws  to  explain  de- 
ductively the  celeittial  phenomena.  Still,  the  fact  remaiiUt  t^^*  the 
propositions  which  were  afterwards  recognizetl  as  tho  most.  i^eneraJ 
truths  of  the  science,  wei'e,  of  nil  its  accurate  generalizations,  tboee 
earliest  arrived  at  Bacon's  greatest  merit  cannot,  therefoi«,  conaiai^ 
as  we  are  so  often  told  thnt  it  did,  in  exploding  tho  vicious  method 
pursued  by  the  ancients  of  flying  to  the  highest  general izatioiia  iint, 
and  deducing  the  middle  principles  from  them;  since  this  is  neither  a 
vicious  n<ir  an  exploded,  but  tlie  universally  accredited  meiliud  oi 
modem  science,  and  that  lo  wliich  it  owes  its  greatest  triumpbs.  Tlie 
crroi   of  ancient  speculation  did  not  consisl  in  making  the  lorgiwi 
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geaeraUzatioas  tiiai,  but  tii  making  ttiem  without  liio  aid  or  WBrniiit  of 
rigorous  intluolive  inetlioclfl,  and  applying  Oieiu  deductively  n*ithout 
tilt)  nocdlul  usti  oi*  that  iinportnnt  part  ot  Uie  Dcduclive  Method  termed 
Vorifictttioii. 

'J'ho  order  iu  which  truths  of  the  various  degrees  of  generality 
sliuuld  be  ascertained,  cannotf  I  apprehend,  be  prcacribod  by  any  un- 
Iicnding  rule.  I  know  of  no  maxini  which  can  be  laid  down  un  the 
subject,  but  to  obtain  those  first,  in  respect  to  which  the  conditions  ol 
a  real  iuductiuii  can  be  first  and  most  completely  realized.  Now, 
wherever  our  means  of  investigation  can  reach  causes,  without  stopping 
at  the  empirical  laws  of  the  efibcls,  the  simplest  cases,  being  those  in 
which  fewest  causes  ai-o  simultaneouiily  concerned,  will  be  moat 
amenable  to  the  indaclive  process;  mtd  these  are  tiio  coses  which 
elicit  laws  of  the  greati?:^  compreheu»ivctieJts.  1  n  every  science,  there* 
fore,  which  has  reached  the  stage  at  which  it  t>ocomos  a  science  of 
causes,  it  will  be  usual,  as  well  as  desirable,  first  to  obtain  the  highest 
geueruUzalions,  and  then  deduce  the  n.orc  special  ones  from  them. 
Nor  can  I  discover  any  foundation  for  i'.io  Baconian  maxim,  so  much 
extolled  by  Bubsequoul  ^vritem,  except  tliis ;  That  boforo  wc  attempt 
to  explain  deductively  from  more  geaoral  laws  any  new  class  of  phe- 
nomena, It  ia  desirable  to  have  gone  as  far  us  is  practicable  in  ascer- 
taining the  empirical  laws  of  those  ])henomcnB;  so  as  to  compare  tlie 
results  of  deduction,  not  with  one  individual  instance  ailer  another, 
but  wiili  general  propositions  expressive  of  Uio  points  of  agreement 
which  have  been  lound  among  many  instances.  For  if  Ne%vton  had 
been  obliged  to  verify  the  theory  of  gravitation,  not  by  deducing  from 
it  Kepler's  laws,  but  by  deducing  all  the  observed  pl;inotory  positiunH 
which  had  served  Kepler  to  establish  those  laws,  the  Ne^vtonian  theory 
would  probably  never  have  emerged  from  the  state  of  an  hypothesis 

The  applicability  of  these  remarks  to  the  special  case  under  con- 
sideration, cannot  admit  of  question.  The  sciOAce  of  the  formation  oi 
character  is  a  science  of  causes.  The  subject  is  one  to  which  those 
among  the  canons  of  induction,  by  which  laws  of  causation  are  ascer- 
tained, can  be  rigorously  applied.  It  is,  therefore,  both  natural  and 
advisabla  to  osceitain  the  siia{>lest,  which  are  necessarily  the  most 
general,  la\v8  of  causation  firsts  and  to  deduce  the  middle  principles 
from  them.  In  (ithcr  words,  Etliology,  the  deductive  science,  is  a  sys- 
tem 9f  corollaries  from  Pbyeliology^  the  experimental  science. 

§  G.  Of  those,  the  eiirlier  alone  has  been,  as  yet,  really  conceived  oi 
studied  as  a  science :  \tha  Qther,^ Ethology,  is  tstiU  to  bo  created.  But 
all  things  are  prepared  for  its  creation.  "The  empirical  laws,  destined 
to  xarityitft  <iiiduGtiaus,  have  been  afibrded  in  abundance  by  every 
successive  age  of  humanity  ;  and  the  premisses  for  the  deductions  are 
now  sufiicJently  complete.  Excepting  rhe  degree  of  uncertainly  which 
still  exislJ4  as  to  the  extent  of  the  natural  differences  of  human  minds, 
and  tlic  physical  circumstances  on  which  these  may  bo  dependent, 
(cDusiderations  which  arc  oi  secondary  importance  when  w^e  are  con- 
sidering mankind  in  the  average,  or  en  masse,)  I  beliovo  most  compe- 
tent judges  will  agree  that  the  general  laws  of  the  difierent  constituent 
elemoutfl  of  human  nature  are  now  sufficiently  understood,  to  render 
it  possible  for  a  competent  thinker  to  deduce  from  those  laws  the 
particular  tYi>e  of  character  which  would  be  formed,  in  mankind  gen- 
3Z 
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erally.  by  any  a*gumed^j  of  circumaianres.  A  science  of  Ethology, 
ifounilcti  upon  the  laws  of  PsycTiolugy,  is  iherefore  possihlo:  thuu^ 
Qitllc  lia?  yc'l  bcciid^ue,  and  ihut  Tittiti  not  at  all  systemalical  >li 

forming  it.  The  projfn^ss  of  tliTj*  important  but  moBt  iinjjci  1l  .  -  .  .ico 
wilTTIepcml  upon  a  tloublc  process:  first,  that^of  deducing  theoreti- 
cally the  etbological  consequences  of  particular  ciixuinQUtu>rfl  of 
position,  and  comparing  them  with  the  recognized  resultfi  of  common 
experienco;  and  sccondJy.  the  reverse  operation;  increase  ■'  ♦■  '•  nf 
ihti  varioufl  types  of  human  nature  iliat  are  to  be  found  in  i, 

conducted  by  persons  not  only  capable  of  tinalyziuQ;  ami  umuiauij^xac' 
circumatanccs  in  which  lheft«  lypea  Beverally  prevail,  but  aSao  aaf- 
ficiently  actjuaintetl  with  nsvcholo^iral  laws,  tu  be  able  to  explain  ami 
accoDot  for  the  rliamctenj^iics  of  the  iyp«  by  iho  pci'ulianii(.*a  of  (he 
ciicumsiBnccs  :  the  residnum,  if  any,  being  set  down  to  tlie  accoool  at 
conjjenital  prcdiBpositions. 

The  experimental  or  a  posteriori  peit  of  this  process  is  earned  on  in 

our  own  day  with  much  greater  activity  than  heretofore.     The  qX^Bt 

[stop,  therefore,  which  remains  to  be  taken  in  Ethology,  is  to  deduce 

I  the  requisite  middle  principles  from  the  peneral  laws  of  Psycbology. 

TThe  subject  to  be  studied  is.  the  origin  and  sources  of  all  those  qualiriivi 

in  human  beings  which  arc  most  interesting  tu  us,  either  as  facts  to  be 

produced,  to  be  avoided,  or  merely  to  be  understood :  and  the  object 

is,  to  determine,  from  the  fi;eueral  laws  of  mind,  combined  with  the 

general  position  of  our  species  in  the  universe,  what  actual  orpoEBsiblo 

combinations  of  circumstances  are  capable  of  promoting  or  of  prt^ 

venting  the  production  of  those  qualities.     A  science  which  posscs^e^ 

middle  principles  of  this  kind,  arranged  in  the  order,  not  ■  '   ■  ■■:  r?. 

ri>ut  of  the  cflocis  which  it  is  dusirable  to  produce  or  to   :  i* 

I  duly  prepared  to  be  the  foundation  of  tho  corresponding  -An,     .'\iid 

I  when  Ethology  shall  be  thus  prepared,  practical  educatiou  uill  bo  the 

Imere  transfonuatinn  of  those  principles  inlo  a  parallel  system  of  i  ro- 

[ceprs,  (Old  iho  adaptation  of  tlicse  to  the  sum  total  of  the  individual 

circumstances  which  exist  in  each  paiticular  cose. 

It  is  hardly  necessary  again  to  repeat  that,  as  in  ©very  other  deduc- 
tive science,  the  work  of  verification  a  posteriori  must  proceed  pttrt 
jftixiu  with  that  of  deduction  a  priori.  The  inference  given  by  theorr 
as  to  tho  type  of  character  which  would  be  formed  by  any  given  rir- 
cumslances,  must  be  tested  by  specific  experience  of  those  circum- 
stances whenever  obtainable;  and  the  whole  conchmions  of  tho  science 
must  undergo  a  perpetual  verification  and  correction  from  the  general 
remarks  afforded  by  common  experience  res]>ecting  human  nature  in 
our  own  ago,  and  by  history  respecting  times  gone  by.    The  cc^nclnsions 

IiOf  tlieory  cannot  be  trusted,  unless  confirmed  by  obsf-rvation ;  nor  those 
lof  obser\'ation,  unless  they  can  be  affiliated  to  ihc  theory,  by  deducing 
jthcm  from  the  laws  of  htimari  nature  and  from  a  close  analysis  of  tJie 
circumstances  of  the  particular  situation.  ]t  is  the  accordance  ol 
tliefe  two  kinds  of  evidence,  separately  taken — the  c&ntihmcc  (us  Mr. 
"Wlicwell  would  express  it)  of  a  priori  reasoning  and  specific  exneri- 
cnce  —  which  forms  the  only  sufficient  ground  for  tho  principles  of  Kiiy 
science  so  "immersed  in  marrer,"  dealing  with  so  complex  and  w 
roucrete  phenoicena,  as  Ethology. 
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CHAPTER  VI. 


GENERAL  CONSIXlEBATroNS  ON    TUE  BOCIAL  flCFENCB. 


^1.  Next  after  the 


of  individual : 


I  the . 


o( 


ficience  ot  individual  man,  cornea  Uto  science 
muu  in  ftoci€iy~:  of  iho  actions  of  coUoctiTo  masses  of  mankind,  and  the 
variouij  phenomena  which  conHtitute  Bocial  life. 

If  the  formation  of  individual  characler  is  already  a  complex  sub- 
ject of  study,  this  subject,  it  is  evident,  mutit  be  greatly  more  complex  j 
because  the  number  of  concurrent  causes,  all  cxorciaing  more  or  loss 
influence  on  the  total  effect,  is  greater,  in  the  proportion  in  which  a 
nation,  or  the  species  at  large,  cxikjscs  a  larger  surfiico  tu  tlie  opera- 
tion  of  agents,  psychological  and  phy»cal,  ihan  any  mnglc  iudividual. 
If  it  was  uecesaary  to  prove,  in  opposition  to  an  existing  pn^Judicc,  that 
the  simpler  of  the  two  is  capable  of  being  a  subject  of  acicnco ;  the 
prejudice  is  likely  tu  be  yet  slrunger  against  tlie  posaibjlity  of  gi^nnga 
scientific  character  to  the  study  of  Politics,  and  of  the  phenomena  of 
Society.  It  is,  accordingly,  but  of  yesterday  llial  the  ct^ncxipiion  of  a 
political  or  social  science  hajt  existed,  anywhere  but  in  the  mind  of 
here  and  there  an  insulated  thinker,  generally  very  ill  prepared  for  ita 
realization  :  although  the  subject  itself  has  of  all  otliers  engaged  the 
most  general  attnntion,  and  been  a  tlierae  of  interested  and  earnest  dis- 
cussions almost  from  the  beginning  of  recorded  time. 

The  condition  indeed  of  politics,  aa  a  branch  of  knowledge,  was 
until  very  lately,  and  has  scarcely  even  yet  ceased  to  be,  that  which 
Bacon  animadverted  upon,  us  tho  natural  statu  of  the  «oiences  while 
their  cultivulion  is  abandoned  to  practitioners  j  not  being  carried  on  aa 
a  branch  of  speculative  inquirj',  but  only  with  a  view  to  Oie  exigencies 
ol"cIaIly  practice,  and  \\iq  fruHifera  exptrimenta^  therefore,  being  aimed 
at,  almost  to  the  exclueion  of  the  lucijtra.  Such  Was  medical  science, 
before  physiology  and  natural  history  began  to  be  cultivated  as 
branches  of  general  knowltMlge.  The  only  questions  examined  were, 
what  diet  is  wholeeomo,  or  what  medicine  will  cure  some  given  dis- 
ease ;  witliout  any  previous  sysicmatic  inqniry  into  the  laws  ofnutritioo, 
and  of  the  healthy  and  morbid  action  of  the  different  organs,  on  which 
laws  the  effect  of  any  diet  or  medicine  must  evidently  depend.  And  in 
politi«y»,  the  questions  which  engaged  general  attention  were  similar. 
Is  such  an  enactment,  or  such  a  form  of  government,  beneficial  or  tho 
i-e verse— either  universally,  or  to  some  particular  community  1  witliout , 
inquiry  into  the  general  conditions  by  which  the  operation  of  legisla- 
tive measures,  or  the  effects  produced  by  forms  of  goveniment,  are 
determined. 

And  even  among  the  few  who  did  carry  their  speculations  to  thai 
greater  length,  it  is  only  at  a  still  more  recent  date  that  social  pha 
nomena,  properly  so  called,  have  begun  to  be  looked  upon  aa  having 
any  natural  tendencies  of  their  own.  It  la  hardly  an  exaggeration  to 
say  that  society  has  usually,  both  by  practitioners  in  politics  and  by 
philosophical  speculators  on  forms  of  government,  from  Plato  to 
Bentham,  been  deemed  to  be  wliatever  the  men  who  compose  it 
choose  to  make  it.  The  only  qnestionB  which  pecple  thought  of  pro- 
posing to  themselves  were.  Would  such  and  such  a  law  or  in/ftitutioit 
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be  beneficial  T  aiid,  if  so,  can  legislators  or  the  public  bo  perffunded,  nr 

V-olberwiae  induced,  to  adopt  ill     For  hiu'dly  any  notion  wa*  tnTt-r 

i/tained  that  there  wero  limiu  tu  tltc  powtT  of  human  wjll  over  ll;< 

''  nomena  of  eocioty,  or  tliat  any  social  airanffcmenis  which  \v<m. 

desirable,  could  bo  impracticable  from  incompotibiHty  witli  the  pii>per- 

lies  of  iho  subject  maltcr:  thu  only  obataclo  waa  supposed  to  lie  lu  the 

private  intcretitB  or  prejudices,  which  hindered  nieu  trom  l>eing  willing 

lo  sue  them  uied.     Students  in  poUtirs  llius  attcmplod  to  «tiidy  (li« 

r  pathology  and  thorapcutles  of  the  social  body,  before  lliey  luid  luhl  iha 

/    necessary  foundation  in  itA  physiology ;  to  cure  disease,  ^vilhout  iindcp 

(    standing  tlio  laws  of  health.    And  tlie  result  was  such  as  it  must  alwa^ 

he  when  men  oven  of  great  ability  attempt  to  deal  with  the  cozxiplex 

quetttionis  of  a  science  before  ita  simpler  and  mere  elemeutary  pn»pi«i- 

_  lions  have  been  established. 

No  wonder  that  when  the  phenooaena  of  society  have  so  rarely  1i«ob 
contemplated  iu  the  point  of  view  characteristic  of  science,  tlio  pbll 
•ophy  of  society  should  have  made  little  progress ;  should  contaio  fe 
general  propositions  sufficiently  precise  and  corlain,  for  commoa  id* 
quirers  to  rocognizo  in  them  a  scientific  ciiaracter.  The  vulgar  notuu 
accordingly  is,  that  all  pretension  to  lay  dovm  general  truths  ou  politics 
and  society  is  quackery  ;  diat  no  iiniven^ty  and  no  certainty  sjo 
attainable  in  such  matters.  \Vliat  partly  excuses  this  common  notion, 
is.  that  it  is  really  not  without  foundation  in  one  particular  sense.  A 
large  proportion  of  thtj^Q  who  have  laid  claim  lo  the  charucii 
flopnic  politicians,  have  attempted,  not  to  ascertain  univci'sal  r-  >, 

but  to  fi-ame  universal  precepts.  {  They  have  had  some  ouv  form  of 
government,  or  fiystcm  of  laws,  to  fit  all  ca^es;  n  prcteneiou  well 
meriting  the  ridicule  with  which  it  is  treated  by  practitioners,  and 
wholly  unsupported  by  the  analogy  of  the  art  to  which,  from  the  natur* 
of  its  subject,  that  of  politics  must  be  the  most  nearly  allied.  Hn  odo 
now  supposes  it  possible  that  one  remedy  can  cure  all  diseases,  or*  v. m^ 
the  same  disease  in  all  constitutions  and  habits  of  body.  Yet  } 
ology  is  admitted  to  be  a  science,  and  medical  practice,  when  it  J;..;*.- 
gards  the  indications  of  the  science,  to  be  criminal  quackery. 

It  is  not  necessary  to  even  the  perfection  of  a  science,  that  the 
corresponding  art  should  possess  universal,  or  even  general^  rules. 
The  phenomena  of  society  might  not  only  bo  completely  dependent 
upon  Known  causes,  but  the  mode  of  action  of  all  those  causes  mighc 
be  reducible  to  laws  of  considerable  simplicity,  and  yet  no  two  cases 
might  admit  of  being  treated  in  precisely  the  same  manner.  So  great 
might  be  the  variety  of  circumstances  on  which  the  results  iu  difforeut 
cases  depend,  that  art  might  not  have  a  single  general  precept  to  give, 
except  that  of  \vatchlug  the  circumiUances  of  the  case,  and  adapting 
our  measures  to  the  eucctH  which,  according  to  the  principles  of  iho 

rBcience,  result  from  those  circumstances.     But  bocau.se,  in  so  compli- 
J'Coccd  a  class  of  subjects,  it  is  absurd  to  lay  down  practical  maxiuii)  of 

/universal  application,  it  does  not  follow  that  the  phenomena  do  np(, 

'  conform  to  universal  laws. 


§  2,  AU  phenomena  of  society  are  phenomena  of  human  nature. 
Uencraled  by  the  action  of  outward  circumstances  upon  masses  of 
human  beings :  and  if,  therefore,  the  phenomena  of  humiui  thought^ 
feeling,  and  action,  are  subject  to  fixed  laws,  the  phenomena  of  society 
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cnnnot  but  conform  to  fixed  laws,  ibo  conscquonccs  of  the  preceding. 
There  is,  indeed,  no  hope  that  these  ]aws,  though  onr  kriawlcdge  of 
them  were  as  certain  and  as  complete  ua  it  is  in  astronomy,  would 
enable  us  to  predict  iho  history  oF  society,  like  that  of  the  cclo»tial 
uppOilrances,  for  thousands  of  years  to  come.  But  the  diflbrencc  of 
certainty  ia  not  in  the  laws  thcrasclvcs,  it  is  in  llie  data  to  which  iliese 
lawa  arc  to  be  applied,  in  astronomy  the  causes  influencing  the  rettult 
are  few,  and  change  Httlo,  and  that  little  accordLng  to  known  lawn :  we 
can  atiCtirtain  what  they  are  now,  and  thenctj  determine  what  they  will 
be  at  any  epoch  of  a  distant  future.  The  data,  therefore,  ia  astronomy, 
ore  as  certain  as  the  laws  ihenMclvca.  The  circumBtances,  on  the  cuu- 
irary,  which  influence  the  condition  and  progress  of  Bociety,  are  in- 
numerable, and  perpetually  changing;  and  though  they  all  change  in 
obedience  to  causes,  and  therefore  to  laws,  the  multitude  of  the  causes 
is  so  great  na  to  defy  our  limited  powers  of  calculaiiou.  Not  to  say 
that  the  impossibility  of  applying  precise  numbers  to  facts  of  Bucb  a 
description,  would  set  an  impassable  limit  to  the  posBibility  uf  calcu- 
lating them  beforehand,  even  if  the  powers  of  the  human  intellect  J 
were  otherwise  adequate  to  the  task. 

But,  as  we  before  remarked,  an  amount  of  knowledge  iiuite  insuffi- 
cient for  pr^dictioOj  may  be  most  valuable  for  guidance.  The  science 
of  society  would  have  attained  a  very  high  point  of  peifocliou.  if  it 
enabled  us,  in  any  given  condition  of  social  alTaira,  in  the  condition  for 
instance  of  Europe  or  any  European  country, at  the  present  time,  to 
underatand  by  wliaL  causes  it  had,  in  any  and  every  particular,  l>cen 
made,  what  it  was  ;  whetjicr  it  was  lending  to  any,  and  to  what, 
chan<res ;  wliat  effects  each  feature  of  its  existing  slate  was  likely  to 
produce  in  the  future :  and  by  what  means  any  of  thoeo  elTucts  might 
be  prevented,  mudilied.  or  accelerated,  or  a  different  class  of  effects 
superinducad.  There  is  notliinj^  chirartrical  in  iho  hope  that  general 
laws.  KuHicient  to  enable  us  to  answer  these  various  questions  for  any 
country  or  time  ^^*ith  the  individual  circumstances  of  which  wc  are 
well  acquainted,  do  roully  admit  of  l»cing  ascertained ;  and  moreover, 
that  the  other  hrancheH  of  human  k:nowIodge,  which  thiB  undertaking 
presupposes,  are  so  far  ailvancod  that  the  time  is  ripe  fur  it6  accom- 
plishment.    Such  is  the  object  of  the  Social  Science. 

That  the  nature  of  what  I  consider  the  true  method  of  tlie  science 
may  bo  made  more  palpable,  by  first  showing  what  that  method  ia  not; 
it  will  bo  expedient  to  characterize  briefly  two  radical  misconceptions 
of  the  proper  mode  of  philosophizing  on  society  and  government,  one 
or  other  ot  which  is,  eitlier  explicitly  or  more  oilon  unconsciously, 
entertained  by  almost  all  who  have  meditated  or  argued  respecting  Ui6 
logic  of  politics  since  the  notion  of  treating  it  by  strict  rules,  and  on 
Baconian  principles,  has  been  cmTent  among  the  more  advanced 
thinkci-s.  Those  erroneous  methods,  if  the  word  method  can  be 
applied  to  erroneous  tendencies  arising  from  the  absence  of  any  suf 
ficicutly  di-itinct  conception  of  method,  may  be  aptly  termed  the 
Experimental,  or  Cliemrcal,  mo<le  of  investigation,  nnd  the  AbslincU 
»  GeomerTlcal  mode.     We  shall  be^in  wiih  the  former. 
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CHAPTER  VII. 

OP  TRC  CHEMICAL,  0(l  BXTEniME.'fTAL,  METHOD  IN  TlIE  80CIAX.  aCTEXCS. 

\  1.  The  laws  of  the  phenomena  of  society  are,  ani)  van  he.  nothing 
but  the  laws  of  l)te  actions  and  paBsiona  nl  human  beings  united  to- 
getlier  in  the  social  state.    Men,  however,  in  a  stale  of  aociely.  ore 

jj  still  men  ;  their  acliann  and  pafisions  are  obedient  to  the  laws  of  indi- 

W  vidual  human  nature.  Men  are  not,  wlien  brought  togetlier,  convened 
into  another  kind  of  substance,  willi  diHerent  propeniea ;  as  hydrogen 
and  oxygen  are  different  from  water,  or  as  hydrogen,  oxygen,  cnrlM>ii« 
and  azote,  are  different  from  nerves,  muscles,  and  tendons.     Human 

1^  beings  Jn_society  have  np  properties  but  those  which  are  derived  front. 

\\  and  may  be  resolved  into,  tlie  laws  of  the  nature  of  individual  man.  Id 
social  phenomena  the  Composition  of  Causes  is  the  universal  law. 

Now,  the  method  ofphilosophizing  which  may  be  termed  chemical, 
overlooks  this  fact,  and  proceeds  ofi  if  the  nature  of  man  aa  on  indi- 
vidual were  not  concerned  at  all,  or  concerned  in  a  very  inferior  de- 
gree, in  tho  operations  of  man  in  society.  All  reasoning  in  politics  ot 
social  affairs,  grounded  upon  principles  of  human  nature,  is  ohjecte<i 
to  by  reasonops  of  thia  sort,  undur  such  names  as  "  abstract  ihenrj-," 
For  governing  their  opinions  and  conduct,  they  profess  to  demaxid,  ii: 
all  rases  without  exception,  specific  experience. 

This  mode  of  thinking  is  not  only  general  with  prac»ilioner*  in 
politics,  and  with  iliat  very  numerous  class  who  (on  a  subject  which  no 
one,  however  ignorant,  thinks  himself  incompetent  lo  discuss)  profesa 
to  guide  themselves  by  common  sense  rather  than  by  science;  but  is 
often  countenanced  by  persons  with  greater  pretensions  toinstnicrion; 
pO'Vjns  who,  having  sufficient  acquaintance  with  books  and  with  tho 
current  ideas  to  have  heard  that  Bacon  taught  men  to  follow  expe- 
rience, and  lo  giTiund  their  coiiclusinns  upon  facts  instead  of  meta- 
physical  dogmas,  think  that  by  treating  political  facts  in  as  directly 
experimental  a  metluMl  as  chemical  facts,  they  are  showing  themselves 
true  Baconians,  and  provitig  their  aiK*prsaries  to  be  mere  syllogizer^ 
and  schoolmen.  As,  however,  ihe  notion  of  the  applicability  of  experi- 
mental methods  lo  political  philosophy  cannot  crxsxist  with  any  just 
conception  ijf  lhes»e  methtNls  themuelves,  the  kind  of  arguments  from 
experience  whicli  the  chemical  theory  brings  forth  as  its  fruits  (and 
which  form  the  staple,  in  this  cinintiy  especially,  of  parliamentary  and 
hufliings'  oratory)  are  such  as,  at  no  time  since  Bacon,  woidd  have 
been  admitted  to  be  valid  in  chemistry  itself,  or  in  any  other  branch  ol 
experimental  science.  They  arc  such  as  those:  thai  the  pnihibitim)  ol 
foreign  commodities  must  conduce  to  national  wealth,  because  England 
has  Nourished  under  it,  or  because  countries  in  general  which  have 
adopted  it  have  Hourished;  that  our  laws,  or  our  internal  administra* 
tion,  or  our  constiliilion,  are  excellent  for  a  similar  reason;  and  the 
cteiTial  ai-guraenta  fi-om  historical  examples,  from  Athens  or  Rome. 
from  the  fires  in  Smilhfield,  or  the  French  Revolution, 

1  will  not  waste  time  in  contending  against  modes  of  argumentation 
which  no  person,  with  the  smallest  practice  in  estimating  evidence, 
coidd  possibly  be  betrayed  into;  which  draw  conclusions  of  genertJ 
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applicAltoii  Cix>m  a  single  unanalyzcd  instanco,  or  arbitt-arily  refer  an  ^ 
eflect  ti)  Homo  one  anioniB^  Us  aniccctlcnts,  without  any  pntcess  of  elimi- 
nation or  comparison  ot'intttances.  It  is  a  rule  both  of  justice  and  of  good 
sense  to  grapple  not  with  the  absurdesi,  but  with  the  most  n.Miiiimal)le 
form  of  a  wrong  opinion.  We  nhall  suppose  our  inquirer  aajiiiiinleti 
will)  the  true  conditions  of  experimentaJ  invecttigalion,  und  compt^teiit  in 
point  of  ac<|uirement!(  for  rt^atizing  tlicm,  if  they  can  lie  reaUzed  in  any 
case  of  the  kind.  He  shall  know  as  luuch  <if  the  faets  of  history  as 
mere  erutlilion  can  teach — as  much  as  can  be  proved  by  le»lim<»nv, 
without  llie  aMstslaTK^*  of  uny  theory;  and  if  those  mere  fuels,  jinipcrly  |  I 
collated,  can  fVilHII  the  conditions  of  a  real  induction,  he  shall  bo  t|uali- 
Hed  fur  the  lusk. 

But.  iliat  no  such  attempt  can  have  the  smallest  chance  of  success,  ii 
has  been  abundantly  shown  in  the  lemh  chapter  of  the  Third  liook.*  (/ 
We  there  examined  whether  etfecls  which  depend  upon  a  complication 
of  causes,  can  be  made  the  subjects  of  a  true  induction  by  observation 
and^experittient ;  and  concluded,  on  the  most  cftn\'incing  grounds,  that 
they  cannoL  Since,  of  all  elVecta,  none  depend  upon  so  great  a  com- 
plication of  causes  as  social  phenomena,  we  might  leave  our  case  to 
rest  in  safety  upon  that  jtrevious  showing.  But  a  logical  pnnciple,  as 
yet  so  little  fsrnitiat-  to  the  ordinary  run  of  tliinkcni,  re(|uiros  to  he  in> 
sisted  upon  more  than  once,  in  order  to  make  the  due  impression ;  and 
the  present  being  the  case  which  of  all  others  exemplifies  it  the  most 
sli'ongly.  there  will  be  advantage  in  restatini;;  the  grounds  of  the  general 
maxim,  as  applied  to  the  specialities  of  the  class  of  inquiries  now  under 
consideration. 

§  2.  The  first  difficulty  which  meets  us  in  the  attempt  to  apply  ex  • 
perimental  methods  for  ascertoiuing  the  laws  of  Sficial  phenomena,  is 
that  we  are  without  the  means  of  making  artificial  experiments.  Even  | 
if  we  could  contrive  cxpt-riments  at  leisure,  and  tty  them  wi(hr>uC 
limit,  we  should  do  so  untler  immense  disadvantages ;  both  from  the  im- 
possibility of  ascertaining  and  taking  note  of  all  the  facts  of  each  case, 
and  because  (those  facts  being  in  a  perpetual  state  of  change)  before 
sufficient  time  had  elapsed  to  ascertain  the  result  of  the  expcnment, 
some  material  circumstances  would  always  have  ceased  to  be  the  same. 
But  it  is  unnecessarj'  to  consider  the  logical  objections  which  would  exist 
to  the  conclusiveness  of  our  experiments,  since  we  palpably  never 
have  the  power  of  trying  any.  We  can  only  watch  those  which  nature  . 
produces,  or  those  which  are  produced  ibr  other  reasons.  We  cannot  ' 
adapt  our  logical  means  to  our  wants,  by  varying  the  circumstances  as 
the  exigencies  of  elimination  may  require.  If  the  spontaneous  instances, 
formed  by  contemporary  events  and  by  tlie  successions  of  phenomena 
recorded  in  history,  afford  a  sufficient  variation  of  circumstances,  an  i 
induction  fmm  specific  experience  is  attainable;  otherwise  not.  The 
question  to  bo  resolved  is,  therefore,  whether  the  requisites  for  induc- 
tion respecting  the  causes  of  political  effects  or  the  |>roperties  of 
political  agents,  are  to  ho  met  with  in  history  1  including  under  the 
term,  contempoi-ary  history.  And  in  order  to  give  fixity  to  our  con- 
ceptions, it  will  be  adWsable  to  Mupnosc  this  question  asked  in  reference 
tu  some  special  subject  of  political  mquiry  or  controversy ;  such  as  that 

*  Supn,  pp.  250-S6i. 
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grecit  topic  of  debate  in  tlio  present  day,  the  operation  of  re<<trictireat 
probibitory  commercial  legislation  upun  national  wealtli.  Let  tlii&,  Utcfl 
oe  the  Bcienlific  question  to  be  investigated  by  specific  e.xpejicnce. 

§  3.  In  order  to  npply  to  the  case  the  most  perfect  of  llie  metb 
of  experimental  inquiry,  tlie  Method  of  Difierence,  we  require  to  find' 
two  instance^),  which  tally  in  every  particular  except  tho  nne  which  is 
the  Bubject  of  Inquiiy.     If  two  nations  can  be  found  which  nre  nlik^  in 
all  natural  advantages  and  disadvantages ;  whose  jKmple  resemble  each ) 
other  in  every  quality,  physical  and  mi>ral,  innate  and  acquired  ;  whuea ' 
habits,  usages,  opinions,  lawa,  aud  institutions  ore  the  same  in  all  re 
apects.  except  that  one  of  them  has  a  more  protective  tari6',  or  in  otha 
respects  interferes  more  with  tho  freedom  of  industry ;  oud  if  one  cA 
these  nationa  ia  found  to  be  rich,  and  the  other  poor^  or  one  ricb«r 
tbaii  the  other,  this  will  ha  au  expe^imentMm_<mcil-  a  real  proof,  by 
experience,  which  of  tlie  two  Ryatcms  is  most  favorable  to  noiiotia) 
ricnes.     But  the  suppfiifiiion  that  two  such  instances  can  bo  met  wilh 
is  absurd  on  tho  face  of  it.     Nor  is  such  a  concurrence  even  abetracF- 
edly  possible.     Two  nations  which  agreed  in  ever)*thing  except  their 
commercial  policy  would  agree  nlso  in  that.     Differences  of  legislation 
arc  not  inherent  and  ultimate  diversities  ;  are  not  properties  of  Kiuibt  J 
They  ore  efl'ecls  of  prevxiating  causes.     If  the  two  nuiions  dilVer  in 
this  portion  of  their  institutionH,  it  is  from  some  difloretice  in  their 
position,  and  thence  in  their  apparent  intcrc^tit,  or-  in  some  portion  or 
other  of  their  opinions,  habits,  aud  tendencies  ;  which  opens  a.\iewoi 
further  diflerences  without  any  assir^ablo  limit,  capable  of  operating 
on  their  industrial  prosperity,  as  well  as  on  every  other  feature  of  ihe'u 
condition,  in  ujrn-e  ways  than  can  bo  enumerated  or  imagined.     There  i 
r  IS  thus  a  dcmoiistralctl  iuipossibiliiy  of  obtaining,  in  tho  iavejlij^aiiuo*^ ' 
I  of  the  social  science,  the  conilitious  required  for  the  moet  conciuaiTe 
l^fonu  of  inquiry  by  specific  experience.  ~ 

In  the  absence  of  the  direct,  we  may  next  try,  as  in  other  cases,  tbo 
sunn  1  erne nlaiy  resource,  called  in  a  fbimer  place  tho  Indirect  Method 
of  DiiTeroncc:  which,  instead  of  two  instances  differing  in  nollung  but 
tho  presence  or  absence  of  a  given  circimiHtauce,  compares  two  clauex 
of  instances  respectively  agreeing  in  nothing  but  the  presence  of  a  cir- 
cumstance on  tlie  one  side  and  its  absence  on  the  other.  To  chooao 
the  most  advantageous  case  conceivable  (a  case  far  too  ad^*a]Uaj2fcou4  ] 
to  be  ever  obtained).  sup]>o8e  lliut  wo  compare  oue  nation  which  liafi  n 
restrictive  policy,  with  two  or  more  nations  agreeing  in  nothing  but  in 
permitting  free  trade.  Wo  need  not  now  suppose  tliat  either  of  these 
natioai  agrees  with  tho  first  in  all  its  circumstances ;  one  may  agrea] 
with  it  iu  some  of  its  circumstances,  and  another  in  the  remainder. 
And  it  may  bo  argued,  that  if  these  nations  remain  poorer  than 
the  restrictive  nation,  it  cannot  be  fur  want  either  of  the  first  or  of  tlie 
second  set  of  circumstances,  but  it  must  bo  for  want  of  the  protecting 
system.  If  (wo  might  say)  the  restrictive  nation  had  prospered  from 
the  one  set  of  causes,  tho  first  of  the  free-trade  nations  would  have 
prospered  equally ;  if  by  reason  of  tho  other,  tlio  second  would  :  but 
ncillicr  has:  therefore  tho  prosperity  was  owing  to  the  restrictions. 
This  will  be  allowed  to  be  a  very  favorable  specimen  of  an  argument 
from  specific  experience  in  politics,  and  if  this  be  in  conclusive,  it  wotihi 
Dot  bo  easy  to  find  another  preferable  to  it« 
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Yet,  that  it  U  inconclusive,  scarcely  requires  to  be  poiiilcd  out.  Why 
roiut  the  prosperous  nation  have  prospered  from  one  cause  oxclusircly  t 
National  prosperity  is  always  the  colleclive  result  of  a  multitude  of 
lavorable  circumstance-s  :  and  of  theftc,  the  restrictive  nation  may  unite 
a  greater  number  than  cither  of  the  others,  although  it  may  have  all  of 
those  circura8tan«e3  in  common  with  either  one  or  the  other  of  them. 
Its  prosperity  may  bo  portly  owing^  to  circumitanccs  common  to  it 
with  one  of  those  nations,  and  partly  with  the  other,  while  they,  having 
each  of  them  only  half  the  number  of  favorable  circumstances,  have 
remained  inferior.  So  I  hat  the  closest  imitation  which  can  be  made.  In 
the  social  science,  of  a  genuine  induction  from  direct  experience,  ^ves 
but  a  specioua  eemblanco  of  conclusiveness,  without  any  real  value 

§  4.  The  Method  of  Diflercnce  in  cither  of  its  forms  being  iliiw 
completely  out  of  the  question,  there  remains  tlio  Method  of  Agree- 
ment. Bat  we  are  already  aware  of  how  little  value  this  melliod  in, 
in  cases  admitting  Plurality  of  Causes :  and  social  phenomena  are 
those  in  vvliich  the  plurality  prevails  in  the  utmost  posaible  extent. 

Suppose  tliat  cho  observer  makes  the  luckiest  hit  which  could  he 
given  him  by  any  conceivable  combination  of  chances  :  that  he  finds 
two  nations  which  agree  in  no  circumstance  whatever,  except  in  having 
a  restrictive  system,  and  in  being  prosperous;  or  a  number  of  nations, 
all  prosperous,  which  have  no  antecedent  circumstances  common  to 
them  all  but  that  of  having  a  restrictive  policy.  It  is  unncccssar)*  to  go 
iuto  tlie  cousideraticin  of  the  impossibility  oP  ascertaining  from  history, 
or  even  fix>m  contemporary  observation,  that  such  is  really  the  fact ; 
that  the  nations  agree  in  no  other  circumstance  capable  of  influencing 
the  rase.  Let  us  suppose  this  impossibility  vanquished,  and  the  fact 
ascertained  that  they  agreed  only  in  a  restiiclive  system  as  an  antece- 
dent, and  industrial  prosperity  as  a  consequent.  Wliat  degree  of  pre- 
sumption does  t])is  raise,  that  the  restrictive  system  caused  the  pixts- 
perity  ?  One  so  trifling  a^  to  bo  equivalent  to  none  at  all.  That  some 
one  antecedent  is  the  cause  of  a  given  effect,  because  all  otlter  antece- 
dents have  been  found  capable  of  being  eliminated,  is  a  just  inference, 
only  if  the  cflect  can  have  hut  one  cause.  If  it  admits  of  several,  no- 
thing is  more  natural  than  that  each  of  these  should  separately  admit  of 
being  eliminated.  Now,  in  the  case  of  political  phenomena,  the  suppo- 
sition of  unity  of  cause  is  not  only  wide  of  the  truth,  hut  at  an  immeas- 
urable distance  from  it.  The  causes  of  every  social  phenomenon  wliich 
we  are  particularly  interested  aboul,  security,  wealth,  freedom,  good 
government,  public  virtue,  public  intelligence,  or  their  opposites.  are 
ifilinilety  numerous  :  es|^cially  the  external  or  remote  causes,  which 
alone  are,  for  tho  most  part,  accessible  to  direct  observation.  No  one 
cause  suffices  of  itself  to  produce  any  one  of  these  phenomena;  while 
there  are  countless  causes  which  have  &omo  influence  over  them,  and 
may  cooperate  either  in  tlieir  production  or  in  their  prevention.  From 
the  mere  fact,  therefore,  of  our  having  been  able  to  eliminate  some 
circumstances,  we  can  by  no  means  infer  that  this  circumstance  was  not 
instrumental  to  the  ofTocl  even  in  the  very  instances  from  which  we 
have  eliminated  it.  We  may  conclude  that  the  eflect  is  sometimes 
produced  without  it;  but  not  that,  when  present,  it  does  not  contril>uto 
its  part. 

Similar  objections  will  be  found  to  apply  to  tho  Method  of  Concom- 
4.-V 
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itaiii  Vuriations.  Iftbo  c&usee  which  oct  upon  the  state  ofaiiy  society 
produced  offects  din'ering  liT^m  in«;  another  in  kind;  it'  weftUh  depended 
upnn  one  came,  poace  upon  another,  &  third  made  k  p(K>pIe  viriuuiiH,  a 
fourth  intelUgent ;  we  miglit,  ibough  unable  to  sever  iho  caus***  from 
one  another,  refer  lo  each  of  ihom  that  propoity  of  ihc  effect  whici» 
waxed  &a  it  \%'axcd,  and  which  waned  aa  it  waned.  But  every  attribute 
oftlic  social  body  is  influenced  by  innumerable  causes;  and  eucli  is  tlie 
mutual  action  of  the  coexisting  elements  of  society,  that  whaterer 
atl'ects  any  one  of  the  moro  important  of  ihcm,  will  by  thai  aloiio,  if  it 
does  not  affect  the  others  directly,  affect  them  indirectly.  The  effects, 
therefore,  of  different  agents  not  being  diflerenl  in  quality,  white  Uw 
quantity  of  each  i»  the  mixed  result  of  all  tlie  ageutj!i,  the  variations  o| 
the  aggregate  cannot  bear  any  uniform  proj>orlion  to  those  of  any  ntis 
of  its  component  pans. 

§  S.  There  remains  the  Method  of  Residues;  which  appears,  on  iho 
first  view,  less  ibrcign  to  this  kind  of  inquiry  than  the  three  other  meth- 
ods, because  it  only  requires  that  we  should  accurately  note  the  circum- 
stances of  some  one  countrj-,  or  state  of  society.  Making  allowance, 
thereu]>on,  for  tlie  iflcct  of  all  causes  whose  tendonries  are  known,  tlie 
residue  which  thoiio  causes  arc  inadequate  to  explain  may  plausibly  be 
imputed  to  the  remainder  of  the  rircumfitanccs  which  are  known  to 
have  existed  in  the  case.  Something  similar  to  tliis  is  the  method 
which  Coleridire*  describes  himself  as  having  followed  in  his  political 
essays  in  the  Morning  Pott.  "  On  evciy  great  occurrence  I  endeav- 
ored to  discovf'r  in  pant  history  the  event  that  most  nearly  resembled 
it.  T  procured,  wherever  it  was  possible,  the  contemporary  hisTonans, 
memorialists,  and  pamphleteers.  Then  fairly  subtracting  the  points  of 
difference  irorn  thoso  of  likonc»B,  as  the  balance  favored  the  forraei*  or 
the  latter,  I  conjectured  that  the  result  would  be  the  same  or  dillerenl. 
As  for  instance  in  the  scries  of  essays  entitled  '  A  comparison  of  France 
under  Napoleon  Mrith  Rome  under  the  first  Ciesars,*  and  in  those  which 
followed,  'on  the  probable  final  restoration  of  the  ikiurbons.'  Tlie 
same  plan  I  pursued  at  the  commencement  of  the  Spanish  Revolutioo, 
and  with  the  same  success,  taking  the  war  of  the  United  Provincea 
with  Philip'II.  aa  iho  groundwork  of  the  comparison."  In  this  inquiry 
Coleridge  no  doubt  employed  the  Method  of  Residues ;  for,  in  "  sub- 
tracting the  points  of  difference  from  those  of  likeness,"  he  doublleas 
weighed,  and  did  not  content  himself  witli  numbering  them  :  ho  doubt- 
less took  those  points  of  agreement  only,  which  micfht  be  knowTi  from 
their  own  nature  lo  bo  capable  of  influencing  the  effect,  and,  allowing 
for  that  influence,  concluded  that  the  remainder  of  the  result  would  bo 
referable  to  the  points  of  difference. 

Whatever  may  be  the  efficacy  of  this  method,  it  is,  aa  we  long  ago 
remarked,  not  a  method  of  pure  observalion  and  experiment ;  it  con- 
cludes, not  from  a  comparison  of  instances,  but  from  the  comparison 
of  an  instance  vnxh  the  result  of  a  previous  deduction,  Applied  to  so- 
cial phenomena,  it  presupposes  that  the  causes  from  which  part  of  the 
effect  proceeded  arc  already  known  ;  and  aa  we  have  Bho>\ai  that  these 
cannot  have  boon  known  by  specific  experience,  they  must  have  been 
Inamed  by  deduction  from  the  principles  of  human  nature ;  experience 
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being  called  in  only  as  a  supplementary  resource,  lo  determine  the  cousct 
which  produced  an  unexplained  residue.  But  if  the  principles  of  hu- 
man nalitro  may  bo  bad  recourse  to  for  the  establishment  of  some  po- 
litical truths,  they  may  for  all.  If  it  be  admis.si\)le  to  say,  England 
must  have  prospered  by  reason  of  her  prohibitory  system,  because 
after  ollowing^  for  all  the  other  tendencica  which  have  been  operating, 
there  is  a  portion  of  prosperity  still  to  be  accounted  for;  it  must  be 
admissible  to  go  to  the  same  source  for  the  effect  of  the  prohibitory 
system,  and  examine  what  account  the  laws  of  human  niulives  and  ac- 
tions will  enable  us  to  give  of  its  tendencies.  Nor.  in  fact,  will  the 
exporimonlal  argument  amount  to  anything,  except  in  verification  of  a 
conclusion  drawn  irom  ihoso  general  laws.  For  we  may  subtract  the 
efiect  of  one,  two,  three,  or  four  causes,  but  wo  shall  never  succeed  in 
subtracting  the  effect  of  all  f  auses  except  one ;  while  it  would  be  a 
curious  iiwtanco  of  the  dangers  of  too  much  caution,  if,  to  avoid 
depending  on  a  pri»ri  reasoning  conceniin"-  the  effect  of  a  single 
caiiso,  we  should  oblige  ourselves  to  depend  upon  as  many  separate 
a  priori  reasonings  as  there  aro  causes  operating  concurrently  with 
that  particular  cau^e  in  some  given  instance. 

Vve  have  now  eufGciently  characterized  the  alwurd  misconception 
of  the  mode  of  investigation  proper  to  political  phenomena,  which  I 
have  termed  the  Chetnical  Method.  8<)  lengthened  a  discussion  would 
not  havo  been  neeesnary,  Tf  the  claim  to  decide  authoritatively  on  polit- 
ical di>ctrines  were  confined  to  persons  who  hod  competently  studied 
any  one  of  the  higher  departments  of  physical  science.  But  since  the 
generality  of  those  who  reason  on  political  subjects,  satisfactorily  to 
themselves  and  lo  a  more  or  less  numerous  body  of  admirers,  know 
notliing  whatever  of  the  methods  of  physical  investigation  beyond  a 
{evf  precepts  which  thoy  continue  to  parrot  aftor*Bacon,  being  entirely  i 
unaware  that  Bacon's  conception  of  scientific  iocjuiry  boa  done  iu  ' 
work,  and  that  science  has  now  advanced  into  a  higher  stage;  there 
are  probably  many  to  whom  sucli  remarks  as  the  foregoing  may  still 
bo  useful.  In  an  age  in  which  chemistry  itself,  when  attempting  to 
deal  ^vith  the  more  complex  chemical  sequences,  those  of  the  animal 
or  even  tlie  vegetable  organism,  has  found  it  necessary  to  l>ecome,and 
has  tjuccoeded  in  becoming,  a_  Deductive  Science — it  is  not  to  be  ap-  * 
prohended  that  any  person  of  scientific  habits,  who  has  kept  poce  with 
the  gcneml  progress  of  the  knowledge  of  nature,  can  bo  in  danger  of 
applying  the  methods  of  elomcntar\'  cliemlatry  to  explore  the  sequence.^ 
rn  the  most  complex  order  of  phcnoa^iena  in  existence. 


CHAPTER  VIII. 

OP  THE  OEOHBTRIOAU  OR  ABSTRACT  METnOD, 

§  1.  Tiic  misconception  discussed  in  the  preceding  chapter  ia,  fta  we 
said,  chiefly  committed  by  persons  not  much  accustomca  to  sciontiiic 
inveflligation :  practitioners  in  politics,  who  rather  cmplny  the  common- 
placeii  of  philosophy  to  justify  their  practice,  than  seek  to  guide  thoir 
practice  by  any  philosophic  views;  or  imperfectly  educated  men,  who, 
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m  ignorance  of  the  careful  selection  and  claborato  coropnrison  of 
instances  required  for  tltc  formation  of  a  «ound  llieory.  atlomjit  to 
found  one  upon  a  few  coincidences  which  tiiey  have  caHually  uoticccL 

TIic^ erroneous  method  of  which  we  are  now  to  ticat  is,  oil  ihe  con- 
inuy,  peculiar  tn  thinldtig  and  studious  minds.  It  never  c<>u)d  have 
suggej^ted  itself  1>ut  to  persons  of  soxne  foiniliority  with  t)ie  nature  of 
scientific  research ;  who — being  aware  of  the  impossibility  of  cstubliah- 
ing,  by  coBnal  observation  or  direct  experiniGntation,  a  true  theory  of 
sequencea  bo  complex  as  arc  those  of  the  Hocial  phenomena — have 
recourse  to  the  simpler  laws  which  are  immediately  operative  in  tlioso 
phenomena,  and  which  are  no  otbei*  than  the  laws  of  the  nature  of  ifae 
human  beings  therein  concerned.  Theso  thinkers  perceive  (what  the 
partisans  of  the  chemical  or  expcrimcDtal  theory  do  not)  that  the  phi- 
loeophy  of  society  is  a  deductive  ficience.  But,  from  an  insutHctent 
consideration  of  tbo  specific  uatui'e  of  the  subject  matter— und  often 
because  (their  own  Bcientific  education  having  stopped  short  in  too 
early  a  stage)  geometj'y  siunds  in  tlieir  minds  as  (he  type  of  all  dednclive 
science;  it  is  to  geometry,  ratheT  than  to  aslronomy  and  natural  phi- 
losopliy,  tliat  they  unconsciously  assimilate  the  deductive  science  of 
society. 

Among  the  differences  between  geometry  (a  science  of  coexistent 
facts,  altogether  indef>endont  of  the  laws  of  tJie  succe^tsion  of  p1ie> 
uomena)  and  those  physical  Sciences  of  Causation  which  have  beea 
remlered  deductive,  the  following  is  one  of  the  mo»t  conspicuous: 
That  geometry  afibrda  no  room  iur  what  so  conRtautly  occurs  iit  me- 
chai^ica-knd  its  applications,  the  case  of  conflicting  Ibrces;  of  caiutes 
wKTch  countmacL  or  modify  one  another.  In  mechanics  we  continually 
Bod  two  or  more  moving  forces  producing,  not  motion,  but  rest ;  or 
motion  in  a  dilFerenf  direction  from  that  which  would  have  been  pro- 
duced by  either  of  tlie  generating  forces.  It  is  true  that  tlic  uflcct  of 
the  joint  forces  is  tlie  samo  when  they  act  simultaneously,  as  if  they  had 
acted  one  after  aiiolher,  or  by  lunis;  and  it  is  in  this  that  the  dilTereiice 
between  mechanical  and  chemical  Uiws  eonsisls.  But  still  the  effects, 
whether  produced  by  succesitivG  or  by  simultaneous  action,  do,  wholly 
or  in  part,  cancel  one  another:  what  the  one  force  docs,  the  other, 
partly  or  altogether,  undoes.  There  is  no  similar  state  of  things  in 
geometry.  The  result  which  follows  from  one  geomclricid  principle 
has  nothing  that  contradicl-s  the  result  which  follows  frrmi  another. 
What  is  proved  true  from  one  geometrical  theorem,  what  wtndd  be 
true  if  no  other  geometrical  priucijilcs  (Existed,  cannot  be  altered  and 
made  no  longer  true  by  reason  of  some  other  principle.  WHiat  is  once 
proved  true  must  bo  tnio  in  all  cases,  whaievtr  supposition  may  be 
made  in  regard  to  any  other  mailer. 

Now  a  conception,  similar  to  this  last,  would  appear  to  bavo  boon 
formed  of  the  social  science,  in  the  minds  of  the  i-oilior  of  ihojwj  who 
have  attempted  to  cultivate  it  by  a  deductive  method.  Moohanictf 
■  would  be  a  science  very  similar  to  geometrj-,  if  every  motion,  resulted 
from  vuv  force  ulune^  and  not  frnm  a  conflict  of  forces.  In  the 
geometrical  theory  of  society,  it  seems  to  bo  supposed  that  this  is 
really  tlie  case  with  the  social  phenomena ;  and  that  each  of  them 
results  always  from  only  one  force,  one  single  property  of  human 
nature. 

At  the  point  which  we  have  now  reached,  it  cmnoi  l>e  necessary  to 
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eay  anyLlilng  eillit^r  in  prouf  or  in  11103111111011  ofUio  assertion  that  such 
ia  DOT.  tho  true  character  of  the  social  phenomena.  Theru  is  not| 
omony;  theso  most  complex  and  (tur  that  reason)  must  moUiHablo  of 
all  phenomena*  any  one  over  which  iaiiumerabl«  I'urces  du  not  cxcrciao  | 
iofiucuco ;  which  does  not  depend  upon  a  conjunciiou  of  very  many  ' 
causes.  We  have  not,  iherorore^  to  prove  the  notion  in  question  tu  be 
an  error,  but  to  prove  that  the  error  tios  been  commincd ;  that  do  mi»- 
takcn  a  conception  of  the  mode  in  which  tho  phenomena  of  society 
are  produced,  has  actually  been  entertained. 

§  2.  One  numerous  diviBion  of  tho  reasoners  who  have  treated  sociai 
facts  according  to  geometiical  methods,  not  admitting  of  any  mudifica- 
tion  o{  one  law  by  anotheri  muist  for  die  present  bo  leit  out  of  consider- 
ation :  because  in  them  ttiis  error  is  compUcatt* d  withj  and  is  the  elTect 
of,  ainotlior  fundainonral  misconception,  of  which  we  have  already  token 
aome  notice,  and  which  will  bo  treated  of  more  fuUy  before  wo  con- 
clude. I  speak  of  tliose  who  deduce  political  conclusions  not  from 
laws  of  nature,  not  from  sequences  of  phenomena,  real  or  imaginary', 
but  from  unbondiug  practical  maxims.  Such,  for  example,  are  alt 
who  found  their  theories  ef  politicA  upou  what  is  called  abstract  right,  1  1  /^  ' 
that  itt  to  says  upou  uutvei^al  precepts ;  a  pi-eicn.tiun  vf  which  we  have  ' 
already  noticed  the  chimerical  nature.  Such,  in  like  manner,  are  those 
who  make  tlio  assumption  of  a  social  contract,  or  any  other  kind  of 
original  obligation,  and  apply  it  to  particular  cases  by  mere  interpre- 
tation. Ijut  in  this  the  funaamcutal  error  i&  the  attempt  to  treat  an  on 
like  a  science,  and  to  have  a  deductive  artf  tho  irrationality  of  which  j 
will  be  shown  in  a  future  chapter.  It  will  be  proper  to  take  our  ex- 
emplification of  the  geometrical  theory  from  uiosc  thinkers  who  have 
avoided  this  additional  error,  and  who  eniertaiu,  so  far,  a  justor  idea 
of  tho  nature  of  political  inquiry. 

AVe  may  cite,  m  the  first  instance,  those  who  assume,  as  the  princi- 
ple of  their  political  philosophy,  that  government  ia  founded  on  fear ;  . 
that  the  dread  of  each  other  is  tlie  one  motive  by  which,  human  beiugs  | 
were  originally  brought  into  a  state  of  society,  and  are  still  held  in  ic. 
Some  of  tho  earlier  scientific  inquirers  into  politics,  in  particular 
Hobbos,  assumed  this  proposition,  not  by  implication,  but  avowedly. 
OS  Hie  foundation  of  their  doctrine,  and  attempted  to  build  a  complete 
philosophy  of  politics  thereupon.  It  is  true  that  Hobbes  (who  is  bo 
much  the  most  considerable  of  these,  that  we  need  nut  poiticuloily  ad- 
vert to  any  of  the  rest]  did  nut  find  this  one  maxim  suflicient  to  cany 
him  through  tho  whole  of  his  subject,  but  was  obHged  to  eke  it  out  by 
the  double  soplusm  of  an  original  contract.  I  call  this  a  double 
sophism;  fust,  as  passing  olTa  fiction  for  a  fact,  and  secondly,  as  as- 
suming a  practical  principle,  or  precept,  as  tlic  basis  of  a  theory  i 
which  is  a  ptl'uio  princtjjii,  since  (as  wo  noticed  in  treating  of  that 
Fallacy)  every  rule  of  conduct,  even  though  it  be  au  binding  a  one  &8 
tbo  observance  of  a  promise,  must  rest  its  own  foundations  u|>on  ibel 
theory  of  the  subject,  and  ihe  theory,  therefore,  cannot  rest  upon  it.    ' 

§  3.  Passing  over  less  important  instances,  I  shall  come  at  once  to 
the  most  remarkable  example  a^orded  by  our  o^vn  times  of  the 
geometrical  method  in  politics  ;  emanating  from  persona  wlii^  were 
wrll  aware  of  the  distinction  between  Science  ami  Art:  who  know 
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that  rules  of  conduct  must  folluw,  not  precede.  tliO  a^ccrtainmenc 
laws  of  nuturCj_and  that  llie  latter,  Dot  tlie  funner,  is  liie  legilimaie  fie 
for  the  application  of  the  deductive  method.     I  allude  to  the  imorart- 
philosophy  of  tlie  Bcntham  school.    - 

The  profound  and  onu:inal  thinkers  who  are  commonly  known  uoder 
this  deacnption,  fouuded  their  general  theory  of  gorcmznent  uj>on  one 
comprehensive  premiss,  namely,  that  men's  aciionsaro  always  _di*ter- 
.  mined  by  their  interesu.     Inhere  is  ah  amhi^iiy  in  this  last  expres- 
aionj^'fbr,  as  the  Bamo  philosophers,  eopocially  Bentham.  eystemadcat' 
ly  gave  the  name  of  an  interest  to  anything  which  a  person  Mkes,  the 
proposition  may  be  uudcrtitood  to  mean  only  thia.  that  men's    actiou 
are  always  determined  by  their  wishes.     In  this  seiiAe,  however,  it 
would  nut  bear  out  any  of  the  c:onsoquences  which  these  phiUwopben 
drew  from  it:  and  the  word,  therefore,  in  their  political  reasoningi,^ 
must  be  understood  to  mean  (which  is  also  tlie  explanation  tliey  thcni-^ 
eelves,  on  such  occasions,  gave  of  it)  what  is  commonly  term«d  pri 
vatc,  or  worldly,  interest. 

Taking  the  doctrine,  (hen,  in  this  sense,  an  objection  presents  itself 
in  limine  which  might  bo  deemed  a  fatal  one,  namely,  that  so  sweep- 
ing a  proposition  is  for  from  being  universally  true.  Men  are  nc 
governed  in  all  their  actions  by  tiicir  worldly  imprests.  This,  how 
ever,  is  by  no  meatis  bo  coTidusivc  an  objection  as  it  at  first  appears; 
because  in  politics  we  are  for  the  most  part  concerned  with  the  ron- 
duct  not  of  mdividual  men,  but  either  of  a  series  of  men  (as  a  succes- 
sion of  kings),  or  a  body  or  mass  of  men,  as  a  nation,  an  aristocracy, 
or  a  rejinjsentaiive  assembly.  And  whatever  is  true  of  a  large  majori- 
ty of  mankind,  may.williout  much  error,  bo  taken  for  true  of  any  anc 
cession  of  persona,  conaiderod  as  a  whole,  or  of  any  collection  of  per 
sons  in  which  the  act  of  tlie  majority  becomes  Ute  act  of  tlie  whole 
body.  Although,  therefore,  the  maxim  is  sometimes  expressed  in  a 
manner  unnecessarily  paradoxical,  the  consequences  drawn  from  it  will 
bold  equally  good  if  the  assertion  bo  limited  as  follows — Any  succtre^ 
sion  of  men,  or  the  majority  of  any  body  of  men,  will  be  governed  in 
the  bulk  of  their  conduct  by  their  personal  interests.  We  are  bound 
to  allow  to  this  s«-hotd  of  philosf^tphera  the  benefit  of  this  more  lationa] 
statement  of  their  fundsmenlHl  maxim,  which  moreover  is  in  strict  con- 
formity to  the  explanations  wliich,  when  considered  to  be  called  for, 
have  been  given  by  ihem-solveH. 

Tho  theory  goes  on  to  infer,  correctly  enough,  that  if  the  actions  of 
mankind  are  determined  in  the  main  by  their  srlfish  interests,  the  only 
rulers  who  will  govern  according  to  the  interest  of  the  governed,  are 
those  whose  selfish  interests  are  in  accordance  with  it.  And  to  tliis  is 
added  a  third  proposition,  namely,  that  no  rulers  have  their  selfish 
interest  identical  with  that  of  the  povcmcd,  unless  it  bo  rendered  ao 
by  accountability,  that  is,  by  de^wndcnce  upon  the  will  of  the  governed. 
In  other  words  (and  as  the  result  of  the  whole),  that  the  desire  of  retain- 
ing or  the  fear  of  losing  their  power,  and  whatever  is  thereon  con.sequcDt, 
is  the  sole  motive  which  can  be  relied  on  for  producing,  on  the  part 
of  ndora,  a  course  of  conduct  in  accordance  with  the  general  interest:. 

We  have  thus  a  fundamental  theorem  of  political  science,  consisttng 
of  three  sylloj^ras,  and  dejx'Tidiriff  chiefly  upon  two  general  premiasoa, 
ill  each  of  which  a  certain  effect  w  considered  as  determined  only  by 
one  camie,  not  by  a  concurrence  of  causes.     In  the  one,  it  is  assumed 
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ihat  tl.c  ttctioiis  of  average  rulers  are  detennined  Bolely  by  self-intoreat ; 
in  the  other,  that  the  sense  of  identity  of  interest  with  the  governed, 
is  produced  and  producible  by  no  other  cause  than  responsibility. 

Neither  of  these  propositions  is  by  any  means  true;  the  last  is  ox- 
LTcmely  wide  of  the  truth. 

It  is  not  true  that  the  actions  even  of  nvera)^  rulers  are  wholly,  or 
anytliing  approacliing  to  wholly,  determined  by  their  personal  interest, 
or  even  by  their  own  opinion  of  their  personal  interest.  I  do  not  speak 
of  the  influence  of  a  sense  of  duty,  or  foclinga  of  philanllxropy,  mo- 
lives  never  to  bo  exclusively  relied  on,  although  (except  in  countrieg 
or  during  periods  of  great  moral  debasement)  they  influence  almost  all 
rulers  in  some  degree,  and  some  rulers  in  a  very  great  degree.  But  I 
insist  Only  upon  what  is  true  o£  all  rulers,  viz.,  that  the  character  aud 
course  of  their  actions  is  largely  influenced  (independently  of  personal 

calculation)  by  the  habitnal  sentiments  and  feelings,  the  general  modes 

of  thinking  and  acting,  which   prevnil  throughout  the  communiry  of    f 
which  they  are  membei"3 ;  as  well  as  by  the  feelings,  habits,  and  modes    i  7) 
of  thought  which  characterize  the  particular  class  in  that  community   , 
to  which  they  themselves  belong.     And  no  ono  wll  understand  or  be 
able  to  decipher  their  system  of  conduct,  who  does  not  take  all  thcao 
things  into  account.     They  are  also  much  influenced  by  the  maxims  and , 
traditions  which  have  descended  to  them  from  other  rulere,  their  pred- 
ecessors; and  which  have  been  kaown  to  maintain,  during  long  pe* 
riods,  a  successful  struggle  in  a  direction   contrary   tu   the  private 
interests  oftbe  rulers  for  tlte  time  being.     I  put  aside  the  influence  of 
other  less  general  causes.     Allhuugh,  therefore,  the  private  interest  of 
the  rulers  or  of  tlic  ruling  class  n  a  very  powerful  force,  constantly  in 
action,  and  exercising  the  most  important  influence  upon  iheir  con- 
duct; there  is  aUn,  in  what  ihey  do,  a  large  portion  which  that  private 
interest  by  no  means  affords  a  sufEeiont  explanation  of:  and  even  the 
particulars  whicii  constitute  the  goodness  or  badnesH  of  their  gin'crn- 
raent,  are  in  some,  aud  no  small  degree,  influenced  by  those  among 
the  circuia-^lances  acting  upon  tliem,  which  cannot,  with  any  propriety, 
be  included  in  the  term  self- interest. 

Turning  now  to  the  otiier  proposition,  that  responsibility  to  the  goy- 
omed  is  the  oidy  cause  capable  of  producing  in  the  rulers  a  sense  of 
identity  of  interest  with  the  community;  this  is  still  loss  admif»»ible  as 
an  universal  truth,  than  even  the  former.  AVe  are  not  speaking  of 
perfect  identity  of  interest,  which  is  an  impracticable  chimera;  which, 
most  assuredly,  responsibility  to  the  people  does  not  give.  We  speak 
of  identity  in  essentials;  and  the  essentials  are  difl*erent  at  different 
places  and  times.  There  are  a  large  number  of  cases  in  which  those 
things  which  it  is  moat  for  tlie  interest  of  the  people  that  their  ruler 
should  do,  are  also  those  which  he  is  prompted  to  do  by  his  Bironeest 
persoiml  interoHt,  the  consolidation  of  his  power.  The  suppression, 
for  instance,  of  anarchy  and  resistance  to  law — the  complete  establish- 
ment of  the  authority  of  tlic  central  government,  in  a  state  of  society 
like  that  of  Europe  in  the  middle  ages — is  the  strongest  intei-est  of  the 
people,  and  also  of  the  rulers,  simply  because  ihey  are  the  rulers;  and 
responsibility  on  their  part  could  not  strengthen,  though  in  many  con- 
ceiTalilc  ways  it  might  wciiken,  the  motives  prompting  them  to  pursue 
this  nbjoct.  During  the  greater  part  of  the  reign  of  Queen  Elizabetb, 
aiifl  uC'ncny  ot-her  monarclis  who  might  be  named,  the  sense  of  idcn* 
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lity  of  interest  between  iho  sov(?reig;n  and  the  ronjority  of  the  peyp!9 
was  probably  stronger  than  it  tusually  is  in  responsilile  poveniinoiils  ; 
everytl»injj  that  llio  people  had  most  at  heart,  the  monarch  had  at  hcjn 
too.  Had  Peter  tlie  Great,  or  tlie  rugged  savages  whom  he  began  to 
civilize,  the  truest  inclinatiun  towards  the  tilings  which  were  for  thn 
real  interest  oi'  those  eavagea  ] 

I  am  not  here  attcxnpting  to  establiub  a  Uieory  of  govemmenr,  and 
am  not  called  upon  to  determine  the  proportional  weight  which  ought 
CO  be  given  to  the  circumstances  which  this  school  of  geametrical  poli- 
ticians left  out  of  tlicir  nyAiem,  and  thoso  which  they  took  into  it.  I 
am  only  concerned  to  show  that  their  metliod  was  unscicntitic;  not  to 
mcasw'c  tho  oniouul  of  error  which  may  have  aSected  their  practical 
conclusion£.  • 

It  is  but  justice  to  them,  however,  to  remark,  that  their  mislalce  w« 
not  so  much  o."0  ofsuhstance  as  of  form;  and  consisted  in  presenting 
in  a  syBtomatic  shape,  and  as  iho  scientific  treatment  of  a  gront  pbil4> 
I  j  sophical  question,  wliut  should  have  iioHscd  for  that  wbich  it  rcaflj 
I  was,  the  mere  poleraica  of  tlic  day.  Although  the  actions  of  rtilera  are 
:<y  no  means  wholly  delorminod  by  their  selfish  inlercsts.  it  is  as  ■ 
security  against  Uioso  selfi&h  interests  that  constitutional  checks  ar© 
required ;  and  for  that  purpose  such  checks,  in  England,  and  in  many 
other  countries,  can  in  no  manner  be  dispensed  with.  It  is  true,  more- 
over, that  in  the  particular  stnge  of  civilization  through  which  Europe 
is  now  passing,  either  cxprcaa  or  virtual  reHponaibility  to  the  croveroed 
is  tlic  only  means  practically  available  lo  create  a  feeling  of  identity  rf 
interest,  in  the  cases,  and  on  the  points,  where  that  feeling  does  not 
sufficiently  exist.  To  all  this,  and  to  tho  arguments  which  may  bo 
founded  upon  ii  iu  favur  of  measures  for  the  correction  of  our  repiro* 
seiitativa  system,  I  have  iiothing^  to  object;  but  I  confess  my  regret, 
chat  tho  email  tliough  highly  imjiortant  portion  of  tlie  philosophy  of 
government,  wliich  was  wanted  iorthe  immeiliate  purpose  of  srrving 
the  cause  of  parliamentary  reform,  should  have  been  held  toitli  by  phi 
fosophcrfl  of  such  eminence  as  a  cumplete  theory. 

It  is  not  to  bo  imagined  possible,  nor  is  it  true  in  point  of  fact,  thai 
thc^c  philoiKjphers  regarded  llie  few  premisses  of  their  theory  a«  in- 
cluding all  that  is  required  fur  explaining  social  phenninenit.  or  Ibr 
dotermijiing  the  choice  of  fonns  of  government  ami  meaHuren  tif  lej^is* 
lation  and  odmimstralion.  They  wore  loo  highly  instruclcil,  of  too 
comprL'hensivc  intellect,  and  some  of  them  of  too  sober  nod  practical 
a  character,  for  such  an  error.  They  would  have  applied  nnd  dad 
apply  tiicir  principled  with  iuuumerahlc  allowances.  But  it  ia  noc 
allowances  that  are  wanted.  'J'hcro  is  little  chance  of  making  duo 
amends  in  the^^upei'structuTe  pf  a  theory  for  the  want  of  PulHcteiiftj 
breadth  in  its  foundatiuiw.  It  Is  un philosophical  to  C4insti*ucl  a  Fcienc* 
out  of  a  ftjw  of  the  agencies  by  which  the  phenomcaa  are  detonnined, 
and  leave  the  rest  to  the  routine  of  practice  or  the  sagacity  of  conjee^ 
tiirc.  We  either  ought  not  to  protend  to  scientific  forms,  or  wc  ought 
to  study  all  the  determining  agencies  equally,  and  endeavor,  so  far  ns 
it  can  be  done,  to  include  ul[  of  ttiem  within  the  pale  of  the  srioncc  ; 
else  we  ^all  infallibly  bestow  a  dispnjportionate  alleution  upon  lliosa 
which  our  theory  takes  into  account,  wltile  we  mia-edtimate  the  resv! 
and  probably  unucrraie  their  importaiico.  That  the  deductions  sboul^ 
be  from  ihe  whole  and  not  from  a  part  only  of  the  luw»  of  nature  tbal 
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are  concerned,  would  be  dcdlrablo  even  if  those  omitted  were  so  mmg 
nificaiil  in  comparison  with  ibo  others,  that  they  might,  for  most  pur- 

})08es  and  on  moat  occasions,  be  left  out  of  the  account.     liut  this  is 
ar  indeed  from  being  true  in  the  sociai  science.     The  phenomena  of 
society  do  not  depend,  in  essentials,  upon  any  one  agency  or  law  of~ } 
human    nature,  with  only  iucousiderable  mouinc:itlund    from  others.  I 
Tho  whole,  of  the  laws  of  human  nature  inllii  o  phenomena,    | 

and  there  is  not  one  which  influeucta  them  in  ;.  ^1:1-  dLgree.     Tliere 
is  not  one,  the  removal  or  any  great  alteration  of  which  would  not 
materially  aficct  the  whole  aspect  of  society,  and  change  more  or  less« 
most  of  the  principal  sequences  of  the  social  phenomena. 

The  theory  which  has  beon  the  subject  of  tlicse  remarks  is,  in  this 
country  at  least,  the  principal  contemporary  example  of  what  I  have 
styled  the  geometrical  method  of  philosuphiztng  in  the  social  science; 
and  our  examination  of  it  has,  for  thia  reason,  been  more  detailed  tlian 
miglit  otherHiso  have  been  deemed  ncccsisary  in  a  work  like  the 
present.  Having'now  sufficiently  illustrated  the  two  erroneous  methods. 
we  shall  pass  without  further -preliminary  to  the  true  method;  that 
which  proceeds  (conformably  to  tlie  practice  of  the  higher  branches 
of  physical  science^  deductively  indeed,  but  by  deduction  from  many, 
not  £rom  one  or  a  very  few,  original  premisses ;  considering  each  effbcl 
ad  (what  it  really  is)  an  aggregate  result  of  many  causes,  operating 
sometimes  through  tlie  same,  sometimes  through  diH'orent  mental  agen- 
ciee,  or  laws  of  human  naturs. 
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§  1,  Apteb  what  has  been  said  to  illustrate  the  nature  of  the  inquiry 
into  the  social  phenomena,  the  general  character  of  the  method  pro- 
per to  that  inquiry  is  suiliciontly  eWdent,  and  needs  only  to  be  recap- 
itulated, not  uroved.  However  complex  the  phenomena,  all  llieir 
sequences  anu  coexistences  result  from  the  laws  of  the  separate  ele- 
ments. The  effect  which  is  produced,  in  social  phenomena,  by  any 
complex  set  of  circumstances,  amounts  precisely  to  the  sum  of  the 
efiecta  of  llie  circumstances  taken  singly :  and  the  complexity  does  not 
anae  from  the  number  of  the  laws  themaclvea,  which  is  not  remarkably 
great;  but  from  the  extraordinary  number  and  variety  of  the  data  or 
elements — of  iho  agents  which,  in  obedience  to  that  small  number  of 
laws,  cooperate  towards  the  efleci.  (The  Social  Science,  therefore, 
(which  1  shall  hencofortli,  with  M.  Comte,  designate  by  the  more  com- 
pact terra  Sociology,)  is  a  deductive  science  j  not,  indeed,  alter  the 
model  of  gconietry,  bnt  nflcr'that  of  the  higher  physical  sciences.  It 
infers  the  law  of  each  effect  from  the  laws  of  causation  upon  which 
that  effect  depends ;  not,  however,  from  the  law  merely  of  one  cause, 
as  in  the  geometrical  method  ;  but  by  coiftidering  nl!  the  causes  which 
conjunctly  influence  the  effect,  and  compounding  tlieir  laws  with  one 
another.  Its  method,  in  shurl,  is  the  Concrete  Deductive  Method  : 
khftt  of  which  astronomy  furnishes  tlte  most  perfect,  natural  philnaophj 
4B 
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B  floniewhal  lass  |>erfect  oxnmple,  nnd  tlie  eniploymeirt  of  JrliicJu  wllfc 
tho  iidaptatioi)»  and  precautioms  re«juired  by  ibe  subject,  ifl  beginning 
to  regenerate  pliytciology. 

Not-  duns  it  ndinii  ol'iloiibt,  tbnl  eimUur  adapiatiouft  ftnd  firccaadoiu 
aie  iiiJispensniilp  in  nHMologry.     In  applying,  in  tliat  ^gst  focnplpx  of 
(,     alljimiiiui  what  it«  denionHirably  the  8oIe  method  capable  of  ibrowi 
the  light  of  science  even  upon  phonoraena  of  a  far  inferior  -  f 

coinplieutinu,  we  ought  tn  bo  uwiire  that  the  same  superior  r  y 

vvliith  renders  the  iiialrunient  rd"  Deduction  more  nee  i 

1    it  alsc  more  pxscurious;  and  -we  loual  be  prepared  to  in- 
priaie  contrivances,  thiH  inrroase  of  dillicuUy. 

The  actions  and  toolings  of  human  beings  in  the  social  state,  fire,  no 

l-   doubt.  entirt»ly^4Fuvumed  by  psvchnlogicnl  and  cthidogical  la^rs:  whal- 

/    ever  influence  any  cause  exorcises  upon  tlie  social  phenomena,  it  t^er- 

I     cisoa  tlirougU  those  \nw$..     8upp<:^ing-,  therefore,  the  laWs  of  Imntan 

■J  octions  and  feelinjjs  to  be  suflioiontly  known,  there  18  no  exlraordi- 

^^V^O^  •'i^i^y  difficulty  in  determining  from  thoeo  lawa,  the  nature  of  the  BociaJ 

efi*cc£s  which  any  given  cause  tends  to  produce.     Bulwhcn  tho  <jucs- 

Ittion  IB  that  of  compounding  several  tendencies  together,  and  com- 
iputingtho  aggregate  result  of  many  coexititent  causes;  and  espeeiallj 
\wbun.  by  attompting'  to  predict  what  will  actually  occur  in  a  givcilr 
cose,  wo  incur  the  obligalion  of  eMtmating  and  compounding  logelber 
llie  influences  of  all  tho  causes  which  happen  to  exist  in  that  case  ;  we 
altcmpt  a  task,  to  proceed  far  in  which,  certainly  siuri)as3e8  tho  com' 
pa»e  of  the  human  faculties. 

If  all  the  resources  of  science  arc  not  sufficient  to  enable  us  to  calca- 
late  a  priori,  with  complete  precision,  the  mutual  action  of  lhx«o 
bodies  gravitating  towards  oiie  another;  it  may  be  judged  with  what 
prospects  of  success  wc  should  endeavor,  from  the  laws  of  humuu  na- 
ture only,  to  calculate  the  result  of  tlic  conflicting  tendencies  whic-lt 
are  acting  in  a  Uiuutiand  difTcrent  directions  and  promoting  a  thousand 
difl*cronl  changes  at  a  given  intttartt.  in  a  given  society  :  although  we 
might  uud  ought  to  be  able,  from  tbu  laws  of  human  nuturo.  to  diHlin- 
guisfa  correctly  enough  tho  tendencies  themselves,  so  far  as  they  de- 
pend nn  causes  accettsiblo  to  our  obscn'alinn ;  and  to  detonMiue  lh« 
directiuu  which  each  of  them,  if  acting  alone,  would  trnpreta  u 
.society,  as  woU  m,  in  a  general  way  at  leai^t,  to  pronounce  that  sonM 
of  those  tendencies  are  more  powerful  than  others. 

But,  without  dittsembling  tho  nec^^asary  impeii'ectinns  nf  the  d  priori 
method  when  applied  to  such  a  subject,  neither  ought  we,  on  tho  othei 
hand,  to  exaggerate  them.  Tho  same  objections  which  apply  to  the 
Method  of  Deduction  in  thin  its  most  diSicult  employment,  apply  to  it, 
as  wo  fonnerly  showed,*  in  itsVai(te»t;  and  would  even  there  have 
been  insuperable  if  there  had  not  existed,  a.s  was  then  fully  explained, 
an  appropriate  remedy.  This  remedy  consists  in  the  pniccsa  which, 
under  the  name  of  Verification,  we  l»ave  characterized  as  ibi!  thirtJ 
essential  constituent  part  of  the  Deductive  Method  ;  that  of  collating 
the  conclusioiiii  uf  tlie  ratiocination  eilhcr  with  the  concrete  pbcuuizi- 
cna  ihemsclvcs,  or,  when  such  art)  obtainable,  with  ilieir  empirical 
laws.  The  ground  of  confi'k^nce  in  any  concrete  deductive  science  ia 
innt  dio  a  priori  reasoning,  but  iho  consilience  beiweeQ  its  rei<ulta  and 


\^- 


PHVaiCAl*    METHOD. 


503 


ihoae  of  obMrvalion  a  paateriori.  Either  of  tbeae  processes  wlicn  di» 
vorcecj  froni  ihe  othur  dimiitislies  in  value  as  tbe  subject  incrooAcs  in 
complicAtion,  and  thts  in  so  rap'd  a  mrio  b<i  soon  m  become  ontir«1y 
woniiloss ;  but  the  reliance  to  be  placed  in  the  concurrence  of  the  two 
aorta  of  evidence,  not  only  does  not  diminish  in  anything  like  tbfi  flnmc 
proportion,  but  is  not  necessarily  much  diminished  at  all.  Notlitng' 
more  results  than  a  dieturbanc^  in  the  order  of  precedency  of  the  two 
procemes,  Boraeiimes  amounting  to  \Xa  actual  inversion:  iiuDiniu-;!)  rhai 
iiutead  of  deducing  our  conclusiona  by  reasoning,  and  verifying  them 
by  obaorvation,  wc  in  some  coses  begin  by  obtaining  thorn  conjectu- 
rally  from  specitic  experieace,  and  attervvardB  connect  them  with  the 
principloa  oi  human  nature  by  d  priori  I'eaflonings,  which  reasonings 
arc  thus  a  real  Veriftcoiion. 

The  greatest  living  authority  on  scientific  methods  in  general,  and 
the  only  philosopher  who,  with  a  competnnt  knowledge  of  thosti 
methods,  has  attempted  to  characterize  the  Method  of  tSociology,  M. 
Oorate,  considers  this  inverse  order  as  inseparably  inhei'enl  in  the 
nature  of  sociological  speculation.  Ho  looks  upon  the  social  science 
as  essentially  consisting  of  generalizations  from  history,  verified,  not 
originally  suggested,  by  dciiuction  from  the  laws  of  human  nature. 
Such  an  opinion,  from  such  a  thinker,  deserves  the  most  dcrious  con- 
sideration ;  but  thongh  I  shall  presently  endeavor  to  show  the  emi- 
nent importance  of  the  tnirii  which  it  contains,  I  cannot  but  think  that 
this  truth  is  enunciatod  in  too  unlimited  a  manner,  and  that  there  is 
considerable  scope  in  sociolo^cal  inquiry  for  the  direct,  aa  wuU  us  for 
the  inverse,  Deductive  Method. 

It  willt  in  fact*  be  shown  in  the  next  chapter,  that  there  is  a  kind  of 
sociological  inquiries  to  which,  from  their  prf»digiou8  complication,  the 
method  of  direct  deduction  is  altogether  inapplicable,  while  by  a  happy 
compensation  it  is  precisely  in  these  coses  that  wo  are  able  to  obtain 
the  best  empirical  laws:  to  those  inquiries,  therefore,  the  Inverse 
Method  is  exclusively  adapted.  But  there  are  also,  as  will  presently 
appear,  other  eases  in  which  it  is  impossible  to  obtain  from  direct  ob- 
servation anything  worthy  the  name  of  an  empirical  law;  and  it  for 
tunaiely  happens  that  thcao  are  the  very  cases  in  which  the  Direct 
Method  is  least  aifectod  by  the  objection  which  undoubtedly  must  al* 
ways  aSect  it  in  a  certain  degree. 

Wo  shall  begiu,  then,  by  looking  at  Sociology  rm  a  science  of  direct 
Deduction,  and  considering  what  can  bo  acmmplished  in  it,  and  under 
what  limitations,  by  that  mode  of  invoBligalion.  We  shall,  then,  in  a 
separate  chapter,  examine  and  endeavor  to  characterize  the  inverse 
process. 

\  2,  It  is,  in  the  first  place,  distinctly  apparent  that  Soniology^  con- 
sidered as  a  system  of  deductions  it  priori,  cannot  be  a  science  of  pos- 
itive predictions,  but  only  of  tendeticies.  We  may  be  able  to  con- 
clude, from  the  laws  of  human  nature  applied  to  the  circumstances  of 
a  given  state  of  society,  that  a  particular  cause  will  operate  iti  a  cer- 
tain manner  unless  counteracted  ;  but  we  cAn  never  be  assured  to 
whiit  extent  or  amount  it  will  so  operate^  or  affirm  with  certainty  thai 
it  will  not  bo  counteracted ;  because  we  can  seldom  know,  even  ap- 
proximativel;f ,  all  the  agencies  which  may  coexist  with  it,  and  istill  less 
calculate  the  collectivo  result  of  so  many  combined  elements.     The 
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remark,  bcwever,  must  bore  be  once  mure  repeated,  that  knowledge 
in0ii£BcioDt  for  prediction  may  be  must  valuable  fur  guiiitince.  Jt  a 
not  necesiiary  for  the  wine  conduct  of  the  affaire  of  nociety,  no  tnure 
than  of  any  man's  private  concerns,  t}iat  we  should  be  able  to  foresee 
iniultibly  tfao  resuliM  of  what  we  do.  We  muai  seek  our  objcjcta  by 
means  whicli  may  perhaps  be  defeated,  and  take  precautions  agiinst 
dangeni  which  possibly  may  never  be  I'ealizud.  The  aim  of  piiittica] 
jioliticji  ia  to  surround  the  aociely  which  is  under  our  superiutendt^nrp 
with  llie  greateiit  poit^ble  number  of  circumstances  of  which  the  ten 
den<;ies  are  beneficial,  and  to  remove  or  counteract,  as  for  aa  prttcti- 
cable,  thofie  of  which  the  tendencies  are  injurious.  A  knowledge  of 
the  tendencies  only,  though  without  the  power  of  accurately  predicting 
their  conjunct  reeult,  gives  us  to  a  certain  extent  this  power. 

It  would,  however,  be  an  error  to  suppose  that  even  with  respect  to 
tendencies,  we  could  arrive  in  this  manner  at  any  great  number  ot  prop* 
"itiona  which  will  be  true  in  all  societies  without  exception.     SucJi  ft 

^position  would  be  inconsistent  \\'ith  the  eminently  modifiable  natare 
ofthe  social  phenomena,  and  the  multitude  and  variety  of  the  circum- 
slancos  by  which  they  are  modified;  circumstances  never  the  pnmo,  or 
ovon  nearly  the  same,  iu  two  different  societies,  or  in  two  differenc 
periods  of  the  same  society.  Tliis  would  notbeeo  serious  an  obstacle 
if,  though  the  causes  acting  upon  society  in  general  are  numerous, 
those  which  influence  any  one  feature  of  society  were  limited  in  num- 
ber; for  we  might  then  insulate  any  particular  social  phenomenon,  and 
iiivcstigaic  its  laws  without  disturbance  from  tlic  rest.  But  the  truth 
is  tlic  very  opposite  of  this.  Whatever  affects,  in  an  appreciable  degree, 
any  one  clement  of  the  social  state,  affects  through  it  all  the  other  ele- 
ments. The  mode  of  production  of  all  social  phenomena  is  one  }n*onc 
case  of  Intermixture  of  Laws.  We  can  never  eillier  understand  in 
theory  or  command  in  practice  the  condition  of  a  society  in  any  one 
respect,  without  taking  into  consideration  its  condition  in  all  other 
respects.  There  ia  no  social  phenomenon  which  is  not  more  or  lecai 
influenced  by  every  otlier  part  of  the  condition  of  the  same  sodety. 
and  therefore  by  every  cause  whicli  is  influencing  any  other  of  the 
conlnmporaneous  social  phenomena.  Tliere  is,  in  short,  a  conjcfunu 
(to  borrow  an  expression  fixim  physiology)  similar  to  that  existing 
among  the  various  organs  and  functions  ot  the  physical  frame  of  man 
and  the  more  perfect  animals ;  and  constituting  one  of  the  many  anal- 
Dgiea  which  have  rendered  universal  such  expressions  as  tlie  "  body 
politic  "  and  "  body  natural."  It  follows  from  this  consentut^  that  unless  1 
two  societios  could  be  alike  in  all  tlie  circumstances  which  surround 
and  influence  them  (which  would  imply  iheir  being  alike  in  their  pre- 
vious history),  no  portion  whatever  of  their  phenomeoa  jvillj  unless  by 
accident,  precisely  correspond  ;  no  one  cause  will  produce^ exactly  ifao 
samo  effect  in  both.  Everj-  cause,  as  its  effect  spreads  through  soaety, 
comes  somewhere  in  contact  with  different  sets  of  agencies,  and  ihiis  hEia 
its  effects  on  some  of  the  social  phenomena  differently  modified  ;  ant) 
these  differences,  by  their  reaction,  produce  a  difference  evon  in  those  of 
the  effects  which  would  otherwise  have  been  the  same.  We  can  never, 
therefore,  afBrm  with  certainty  that  a  cause  which  has  a  particular  ten- 
dency iu  one  people  or  in  one  age  will  have  exactly  the  same  tendency 
tn  another,  without  referring  back  to  our  premisses,  and  performing 
over  again  for  the  second  age  or  nation,  that  analysts  of  the  whole  (n^ 
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.ts  influoncing  circumatances  which  we  had  already  pei-fdrmed  f))r  the 
firsL  The  deductive  sc  ence  of  society  doc»  not  lay  downj^Lj,heorem,  i 
asserting  iu  an  universal  manner  the  effect  of  any  cauiie ;  but  ratlier  i 
te^hes  us  bow  to  frame  the  proper  theorem  for  the  circumstances  or  I 
any  given  case.  (It  docs  not  give  us  the  laws  of  society  in  general,  but 
the  nieans  of  determining  tho  phenomena  of  any  given  society  from  the  i 
particular  elements  or  data  of  that  society,  > 

All  the  general  propositions  of  the  dcdnctire  science  are  therefore, 
in  the  sfficleStTienae  of  the  won).  hvpothetiaiL     They  oro  pfrouuded 
on  some  supposititious  set  of  circumstancOs,  and  declare  how  some  j 
given  cause  will  openite  in  those  circumstuncea,  supposing  that  no  I 
others  are  combinoa  with  them,     if  the  sol  of  circumstances  supposed    ' 
has  been  taken  from  those  of  any  existing  society,  the  conclusions 
ivill  be  true  of  that  society,  provid^  and  in  as  far  as,  tlio  effect  of  those 
circumstances  shall  not  be  modified  by  others  which  hiivo  not  been 
taken  into  tho  account.     If  we  ilesire  ii  nearer  approach  to  concrete 
truth,  we  can  only  atrn  at  it  by  taking,  or  endeavoring  to  take,  a  greater 
number  of  individualizing  circumstances  into  the  computation. 

Considering,  however,  m  how  accelerating  a  ratio  the  uncertainty  of 
our  conclusions  increases,  as  we  attempt  to  take  the  effect  of  a  t^ater 
number  of  concurrent  causes  into  our  calculations ;  the  hypotbcticol 
combinations  of  circuntstaaces  upon  which  we  construct  the  general 
theorems  of  the  science,  cannot  be  made  very  complex,  without  so 
rapidly  accumulating  a  liabiUly  to  error  as  muse  soon  deprive  our  con- 
clusiQna-aCsll  value.  This  mode  of  inquiry,  considored  as  a  moons  of 
obtaining  general  propositions,  must  therofure,  on  pain  of  entire  fri- 
Yolity.hcJimitad.  to  those  classes  of  social  facts  wliirh,  though  influenced 
like  the  rest  by  all  sociologii-al  agents,  are  under  the  immeduite  influ- 
ence, principally  at  least,  of  a  few  only. 

§  X  Notwithstanding  the  universal  coMentu*  of  the  social  pb<"nomnna, 
whereby  nothing  which  takes  place  in  any  part  of  the  operations  of 
society  is  without  its  share  of  influence  on  every  other  part ;  and  not- 
withstanding the  paramount  ascendency  which  tho  general  state  of 
civilization  and  social  propjesa  in  any  given  society  must  hence  exercise 
over  all  the  partial  and  subordinate  phenomena ;  it  is  not  the  less  true 
that  diffQi;pB^  specioa  of  social  facts  are  in  the  main  dependent,  immo* 
diately  and  iu  nic^first  resort,  upon  different  kinds  of  causes ;  and  there- 
fore  not  otdy  may  with  advantage,  but  must^  bo  studied  apart:  juitt  as 
in  the  natural  body  we  study  separately  the  physiology  and  pathology 
of  each  of  the  principal  organs  and  tissues,  although  oveiy  one  is  acted 
upon  by  the  stale  of  all  the  others ;  and  although  the  peculiar  consti- 
tution and  general  stale  of  health  of  the  organism  cooperates  with  and 
often  preponderates  over  the  local  causes,  in  determining  the  slate  uf 
any  particular  organ. 

On  these  considerations  i^  jr^Qunded  the  oi^istcaco  of  distinct  and 
separate,  though  not  independent,  branches  or  departments  of  socio- 
logical speculation. 

Thora  is,  for  example,  one  large  class  of  social  phenomena,  in  which 
the  immediately  determining  causes  are  principally  those  which  act 
through  the  desire  of  wealth ;  and  in  which  the  psychological  law  main- 
ly concerned  is  the  familiar  one,  that  a  greater  gain  is  preferred  to  a 
■mailer.     I  mean,  of  cnurf^e,  that  portion  of  the  pljenomena  of  socielj 
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which  cinaftatc  from  ihe  induBlrial,  nr  productive,  operatioiia  of  inaa- 
IcLitfl ;  and  from  iliose  of  their  acta  through  which  ihe  UistribuliOQ  cf 
the  product^s  of  thotso  industrial  opei'ationti  take^  place,  iu  so  far  ad  vol 
eficcted  by  furce,  or  modified  by  voluntary  gift.  Ijy  reasoning  frum 
that  one  taw  of  human  nature,  ami  from  the  principal  outward  circuni* 
stances  [whether  universal  or  conlined  to  particular  estates  of  ftociv^) 
wliirh  opernie  upon  the  human  mind  thr«>n(;h  that  law,  we  may  ba 
enabled  to  explain  and  predict  ihLs  portion  jf  the  phenomena  of  soci- 
ety, so  far  njt  they  dopcinfl  upon  that  cians  of  cirrumstancos  only ;  ovet^ 
looking^  tlie  influence  of  any  other  of  the  circumistances  of  Bociety;  an^ 
therefore  neither  traclnj^  back  the  circumstances  which  we  do  take  into 
account,  to  thtiir  possible  origin  in  some  other  factu  in  the  social  i 
nor  muking^  allo^'ance  for  the  marntcr  in  which  any  of  those  ot 
circumBlances  may  intorfero  with,  and  counteract  or  modify,  the  effort 
of  the  former,  A  scietice  is  time  constructed,  which  has  received  the 
name  of  Political  Economy. 

The  motive  which  HUKj^ts  the  separation  of  this  portion  of  tbo 
social  phenomena  from  the  rest,  and  the  creation  of  a  diHtinct  srience 
relating  to  them,  is — that  they  dn  mainly  depend,  at  least  in  the  first 
resort,  upon  one  clasa  of  circumstances  only ;  and  that  oven  when 
other  circumstances  interfere,  tlie  oitcertainment  of  the  cfiecl  due  to 
the  one  class  of  circumstances  alone,  is  a  sufticipnlly  intricate  and 
difficult  business  to  make  it  expedient  to  perform  it  once  for  all.  and 
tJioTi  allow  ftJT  the  effect  of  tbo  modirjing  crrcumstancps  ;  especiony  as 
certain  fixed  combinations  of  tho  former  are  apt  to  recur  often,  in  con- 
junctirm  with  ever-varying  circumstances  of  the  latter  class. 

Political  Economy,  as  ]  have  said  on  another  occasion,  concerns 
I  itself  only  with  "such  of  the  phenomena  of  the  social  state  as  take 
place  in  consequence  of  the  pursuit  of  wealth.  It  makes  entire  abstrac- 
tion of  every  other  human  passion  or  motive;  except  those  wliich  may 
be  regarded  as  pcipetntiJly  antagonizing  principles  to  the  desire  of 
wealth,  namely,  nvPTHion  to  labor,  and  desire  of  tlic  present  enjoyment 
of  costly  indulgences.  These  it  takes,  to  a  tertain  extent,  into  its  cal- 
culations, liccause  these  do  not  merely,  like  onr  other  desires,  occa- 
sioiudly  conflict  \vith  the  pursuit  of  wealth,  but  accompany  it  nlwayR 
as  a  drag  or  impedimont,  and  ere  therefore  inseparably  mixed  up  in 
the  roiisideration  of  it.  Political  Economy  considei-g  mankind  as  oc- 
cupied solely  in  ncrjuiring  and  consuming  wealth  ;  and  aims  at  showing 
what  is  the  course  of  action  into  which  mankind,  living  in  a  state  of 
society,  would  be  impelled,  if  that  motive,  except  in  the  degree  in 
which  it  is  checked  by  tho  two  pcr|5ctuBl  counter-motives  above  ad- 
verted to,  were  absolute  ruler  of  all  their  actions.  Under  the  influence 
of  this  desire,  it  shows  mankind  accumulating  wealth,  and  employing 
thot  wealth  in  the  production  of  other  wealth  ;  sanctioning  by  mutiia] 
agreement  the  institution  of  property;  establishing  laws  to  prevent 
individuals  from  encroaching  upon  the  propeny  of  others  by  force  or 
fraud ;  adopting  various  contrivances  fiir  increasing  the  pmductiveneaa  1 
of  their  labor ;  seltling  the  diWsion  of  the  produce  by  agreement,  under 
the  influence  of  competition  (competition  itself  being  gtrremed  by  cer- 
tain laws,  which  laws  are  therefore  tho  ultimate  regulators  of  tho 
di\'ision  of  the  produce) ;  and  employing  certain  expedients  (as  money, 
credit,  &r.)  to  farilitatc  the  dislriburion.  All  these  operations,  though 
many  of  them  are  really  the  result  of  a  plurality  of  motives,  are  con- 
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ftitfcreJ  by  poUtic&l  economy  as  flowing  solely  from  the  Jeaiie  oC  wnaltb. 
TUo  Hcivncti  tijeu  proceeds  to  trrvrstt^te  ibe  luwa  ^vhicb  guvent  these 
sevtiHil  opei'aiioQtt,  under  tlie  supposition  tltat  man  is  u  being  who  is 
deterniined,  by  tJio  nocewity  of  hts  nature,  to  prefer  a  greater  portion 
of  wcuUh  to  a  Anittller,  in  uU  casej.  wilhouL  any  other  excnptiuir  than  ' 
that  constituted  by  the  two  counter-motives  iib-eady  eipcciHed.  Not 
chat  any  political  ecouomist  wa»  ever  ao  abiiurd  &a  to  suppose  tliai 
mankind  are  really  thus  cougtitutedt  bitl  becniiBe  tliis  is  the  mode  ii. 
which  Hcience  must  necessarily  proceed.  When  un  effect  depends 
upon  n  concurrence  of  causes,  these  causes  must  be  studied  one  at  a 
time,  and  their  laws  separately  inveHtigato«I,  if  we  wish,  throucfh  the 
causes,  to  obtaiu  the  power  of  either  predicting  or  conlrollin;;;  the 
effect;  since  the  law  of  the  effect  is  compounded  of  the  laws  of  all 
the  causes  which  determine  it.  The  lawol  the  centTipetal  and  that  of 
tlie  langontial  force  must  have  been  known,  before  the  motions  of  the 
earth  and  planets  could  be  explained,  or  many  of  them  predicted. 
The  same  is  the  case  with  the  conduct  of  man  in  society,  in  order  to 
judge  how  be  will  act  under  the  variety  of  desires  and  aversions  which 
are  concurrently  opernting  upon  him,  we  mitst  know  how  he  would  act 
under  the  exclusive  influence  of  eacli  one  in  particular.  There  is, 
perhaps,  do  action  of  a  man's  life  in  %vhich  he  is  neither  under  the 
immediate  nor  under  the  remote  influence  of  any  impulse  but  the  more 
desire  of  wealtli.  There  are  many  parts  of  human  conduct  of  which 
wealth  is  not  even  the  piincipal  object,  and  to  these  poUtical  econi>my 
does  not  pretend  that  its  conclusions  ai-e  applicable.  But  there  are 
ahio  cerTiiin  de|)anraeuts  nf  bnmnti  allairs,  in  which  tho  ac^juisitiun  of 
wealth  is  the  main  and  acknowledged  end.  It  is  only  of  these  that 
politicid  economy  takes  notice.  The  manner  in  which  it  ncceflaarily 
proceeds  is  that  of  trealinc;  the  main  and  «cknuwlt'de;ed  end  as  if  it 
were  the  sole  end;  which,  of  nil  hypotheses  ci|ually  simple,  is  the 
nearest  to  the  truth.  The  political  economist  innutros,  what  are  the 
actions  which  would  be  produced  by  this  desire,  if  \\'ithin  the  depart- 
ments in  question  it  were  unimpeded  by  any  other.  In  this  way  a 
nearer  approximation  is  obtained  than  would  othcnvise  be  practicable 
to  the  real  order  of  human  atfairs  in  those  departments.  This  approxi- 
mation has  then  to  be  corrorred  by  making  proper  allowance  for  the 
effects  of  any  impulses  of  a  different  description,  which  can  be  sho^vn 
to  inlerforo  witli  tho  roaull  in  any  particular  case.  Only  in  a  few  of 
the  most  strikinij  cases  (such  as  the  important  one  of  tho  principle  of 
population)  ore  those  corrections  inier|iolated  into  tho  expositions  of 
political  economy  itself;  tho  strictness  of  purely  sciendftc  arranjijement 
beiuf^  tliereby  somewhat  departed  ti-om,  for  the  sake  of  practical  nitUty. 
So  far  as  it  is  known,  or  may  be  presumed^  thai  tho  condnct  of  man- 
kind in  the  pursuit  of  wealth  is  undor  the  collateral  influence  of  any 
other  of  the  properties  of  our  nature,  than  the  desire  of  ohtainintr  the 
greatest  quantity  of  wealth  with  tlie  least  labor  and  self-denial,  the 
conclusioas  of  political  economy  will  so  fur  fail  of  being  applicable  to 
the  explanation  or  prediction  of  real  events,  until  th&y  are  modified  by 
a  coiTect  allowance  for  the  degree  of  inffuenco  exercised  by  tJio  othei 
cause." 

When  M.  Comto  (for  of  tho  objections  raised  by  inferior  thinkers  it 
IS  unnecessary  here  to  tike  account)  pronounces  tho  attempt  to  trea; 
political  economy,  even  provisionally,  as  a  science  apart,  to  be  a  mis- 
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apprehension  of  tho  scientific  method  proper  to  Sociology;  I  c.i 
but  think  thfit  he  has  overlooked  The  exrensive  and  important  pra*^  • 
guidance  which  may  be  derived,  in  any  given  state  of  society,  fronj 
general  propositioQB  such  as  those  above  indicated ;  even  though  the 
modifying  influence  of  the  miscellaneous  causes  which  the  theory  dbp? 
not  take  into  account,  as  well  as  ilie  effect  of  the  general  social  change* 
in  progress,  be  pro\'iBiouaUy  overlooked.  And  although  it  lias  been 
n  very  common  error  of  political  economists  to  draw  conclusioM 
from  the  elements  of  one  state  of  society,  and  apply  them  to  other 
states  ID  which  many  of  the  elements  are  not  the  same;  it  is  even 
then  not  diHicult,  by  tracing  back  (he  demonstrations,  and  intro- 
ducing the  new  premisses  in  their  proper  places,  to  make  tlie  taina 
general  course  of  argument  which  scn-e  for  the  one  case,  serve  fet 
the  others  too. 

For  example,  it  has  been  greatly  the  custom  of  Knglisb  polttiMl 
economists  to  discuss  the  natural  laws  of  the  distribution  of  the  pro- 
duce of  industry,  on  a  supposition  which  is  Scarcely  realized  anywhere 
out  of  Kngland  and  Scotland,  namely,  that  the  produce  is  "i^hared 
among  Uirt^e  classes,  ultogeihrr  distinct  from  one  another,  laborer*, 
capitalists,  and  landlords ;  and  that  all  these  are  free  agents,  pcrroitted^ 
in  law  and  in  fact  to  set  upon  their  labor,  their  capital,  and  tlieir  land, 
whatever  price  they  are  able  to  get  Ibr  it.  The  conclusions  of  the 
science,  being  all  adapted  to  a  society  thus  constituted,  require  to  be 
rc\-iscd  whenever  they  are  applieil  to  any  other.  Tliey  are  inapplica* 
bio  where  tlie  only  capitalists  are  the  landlords,  and  the  laborers  are 
their  property,  as  in  slave  countries.  They  are  inapplicable  where 
the  universal  landlord  is  the  state,  as  in  India.  They  are  inapplicable 
whore  the  agricultui-al  laborer  is  c^enerally  the  owner  both  of  the  land 
itself  and  of  ibo  capital,  as  in  France,  or  of  the  capital  only,  aa  in 
Ireland."  But  although  it  may  often  be  very  justly  objected  lo  ihe 
existing  race  of  political  economists  "that  they  attempt  to  construct  a 
permanent  fabric  out  of  transitory  materials;  that  they  take  for  granted 
the  immutability  of  arrangements  of  society,  many  of  which  ore  in 
their  nature  fluctuating  or  progressive,  and  enunciate  with  as  little 
qualification  as  if  they  were  imiversal  and  absolute  truths,  propositions  , 
which  are  perhaps  applicable  to  no  state  of  society  except  the  particulate  J 
one  in  which  the  writer  happened  to  Hve;"  this  does  not  take  away 
the  value  of  the  propositions,  considered  with  reference  to  the  state  oif 
society  from  which  they  were  drawn.  And  even  as  applicable  to  other 
states  of  society,  "it  must  ni»t  be  supposed  that  the  science  is  so  incom- 
plete and  nnsatisfactory  as  this  might  seem  to  prove.  Though  many  of 
Its  conclusions  are  only  locally  true,  its  mothud  of  investigation  is  appli- 
cable universally;  and  as  he  who  has  solved  a  certain  number  of  aJgc 
braic  equations,  can  ^vitbout  didicutty  solve  all  otheis  of  the  same  kind^l 
so  he  who  knows  the  political  economy  of  iCngland,  or  even  of  York- 
shire, knows  that  of  all  nations,  actual  or  possible,  provided  ho  have 
good  sense  enough  not  to  expect  the  same  conclusion  to  issue  fro«n 
varying  premisses."  Wbocvor  is  thoroughly  master  of  the  laws  whicft, 
under  free  competition,  determine  the  rent,  profits,  arid  wages,  received 
by  landlords,  capitalists,  and  laborers  in  a  state  of  society  in  which 
the  three  classes  are  completely  separate,  will  have  no  dif!iculty  id 
determining  the  very  different  laws  which  regulate  the  distnbutinn 
of  the   produce   among  the  classes  interested  in  it,  in  any  of  the 
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states  of  cultivation  and  landed  property  set  forth  in  the  foregoing 
oxtract.* 

§  4.  I  would  not  here  undertake  "o  decide  what  other  hypothetical 
or  abstract  sciences,  aimilar  to  Pnliiical  Economy,  may  admit  of  being  i 
carved  out  of  the  general  Iwxly  of  the  social  science ;  what  other  por- 
tions of  the  social  phonomena  are  in  a  sufficiently  close  and  complete 
dependence,  in  the  tirat  rosorc,  upon  a  peculiar  class  of  causes,  to  make 
it  convenient  to  create  a  preliminary  science  of  those  causes;  post- 
poning the  consideration  of  the  causes  whicli  act  through  thein,  or  in 
concurrence  with  them,  to  a  later  period  of  the  inquiry.  There  is 
however  among  those  separate  departments  one  which  cannot  be 
passed  over  in  silence,  being  of  a  more  comprchensivo  and  command 
ing  character  than  any  of  the  othor  branches  into  which  the  social 
science  may  admit  of  being  divided.  Like  thera,  it  is  directly  con 
versaut  with  the  causes  of  only  one  class  of  social  facts,  but  a  class 
which  exercises,  immediately  or  remotely,  a  paramount  influence  over 
the  rest.  1  allude  to  what  may  be  termed  FuUtical  Ktholugy,  or  the 
scionco  of  the  causes  which  determine  tlie  type  oC  character  ^belonging 
to  a  people  or  to  an  age.  Of  all  the  subordinate  branches  of  the  social 
science,  this  is  the  most  completely  in  its  infancy.  The  causes  of 
national  character  are  scarcely  at  all  understood,  and  the  oflbct  of 
institutions  or  social  arrangements  upon  national  character  is  generally 
that  portion  of  their  effects  which  is  least  attended  to,  and  least  com- 
prehended. Nor  is  this  wonderful,  when  we  consider  the  infant  state 
of  the  Science  of  Ethology  itself,  from  whence  the  laws  must  be  clra%vn 
of  which  the  truths  of  political  ethology  are  but  results  and  exemplifi- 
cations. 

Yet,  to  whoever  well  considers  the  matter,  it  must  appear  that  the 
laws  of  national  character  are  by  far  the  moat  important  class  of  socio- 
logical laws.  In  the  first  place,  the  character  which  is  fonned  by  any 
state  of  social  circumstances  is  in  itself  the  most  interesting  phe- 
nomenon which  that  state  of  society  can  possibly  present.  Secondly, 
it  is  also  a  fact  which  enters  largely  into  the  pniductinn  of  all  the  other 
phenomena.  And  above  all,  the  character,  that  is,  the  opinions,  fccl- 
mgs,  and  habits,  of  the  people,  though  greatly  the  results  of  the  stale 
of  society  which  precedes  them,  arc  also  greatly  the  causes  of  the 
state  of  society  which  follows  them ;  and  are  the  power  by  which  all 
those  of  the  circumstances  of  society  which  are  artificial,  laws  and 
customs  for  instance,  are  altogether  moulded  :  customs  evidently,  laws 
no  less  really,  either  by  the  direct  influence  of  public  sentiment  upon 
the  ruling  powers,  or  by  the  effect  which  the  state  of  national  opinion 
and  feeling  has  in  determining  the  form  of  govorument  and  shaping  the 
character  of  the  governors. 

As  might  be  expected,  the  most  imperfect  part  of  those  branches  of 
sociology  which  have  been  cultivated  a^  separate  sciences,  is  the 
theory  of  the  manner  in  which  their  conclusions  are  affected  by  etho- 
logicnl  considerations.  The  omission  is  no  defect  in  them  as  abstract 
or  hyptrthericaJ  sciences,  but  it  vitiates  them  in  their  practit"il  applica- 
tion as  branches  of  the  comprehensive  social  science.     In  political 
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ocouoiny,  for  iiuiauc-c,  empirical  laws  of  liuni&n   L&ture  ate 
Bssumccl  by  KngiUb  thinkers,  which  are  calculated  only  lur  Great 
Britain  aiici  ihu  I  iiileJ  States.     Among  other  things,  an  intently  of 
conipulitiun  u  cunsiaiitly  supposed,  ubich,  as  a  general  mereantile  ^cl, 
exists  ill  no  counu-y  in  tiie  world  except  those  two.    An  English  puUtical 
oconomidl,  like  1x18  countiymen  in  general,  bus  seldom  learned  that  it 
u  possible  tiut  men,  in  conducting  ibe  businoiis  of  seUitig  their  goods 
over  a  counter,  tibould  care  more  about  their  oime  or  their  vanity  ibau 
a^jout  their  iwcuuiary  gain.     Yec  tlioso  who  know  the  hiiblls  of  the 
Continoul  ot  Europe  ore  aware  how  apparently  small  a  motive  ufteu 
outweighs  tlio  desire  of  moiicy-gcttUig.  even  in  the  operations  which 
havo  money-getting  for  their  direct  object.     The  more  highly   the 
acienco  of  ethology  is  cultivated,  and  the  better  the  divei*ditiejj  of 
national  character  are   understood,  tliu   smaller,  probably,  will    tho 
number  of  propodiiions  become,  which  it  will  be  considered  safe  to 
build  upon  as  universal  principles  of  human  nature. 
^    These  considerations  show  that  the  process  of  dividing  off  the  social 
'    science  into  compartments,  in  order  that  each  may  be  studied  scpa- 
rulely,  and  its  conclusions  afterwards  corrected  for  practice   by  tho 
i      modifications  supplied  by  tlio  others,  must  be  subject  to  at  least  one 
I      important  limitation.     Those  portions  alone  of  the  social  phenomena 
l^    can  with  advantBL'C  be  made  the  subjects,  even  iiruvisionally,  of  dia< 
liucl  branches  of  ecicncc,  into  which  llic  diversities  of  character  be- 
tween diflbrent  nations  or  diflereut  times  enter  as  induencing  cause* 
only  in  a  secondary  degree.    Those  phenomena,  on  tlie  contraiy,  with 
which  the  influences  \a  the  clhologtcal  state  of  the  people  ore  mixed 
up  at  every  step  (so  that  the  connexion  of  cQecta  and  causes  cannot  be 
even  rudely  marked  out  without  taking  those  influences  into  ronaidera* 
tion)  could  not  with  any  advantage,  nor  without  great  disadvantage, 
be  treated  independently  of  (>oUtical  ethology,  nor,  ihorcfiire,  of  all  the 
circumstaiicos  by  which  the  qualities  of  a  people  aie  in6uenced.     Foi 
this  reason  (as  well  as  for  others  which  will  hereafter  appear)  t})cre 
can  be  no  separate  Science  of  Govemnient;  that  being  the  fact  whicli, 
of  all  others,  is  most  mixed  up,  both  as  cause  and  effect,  with  the 
qualities   of  the    particular   people  or  of  the    purtictdar   age.      All 
f  questions  respecting   the   tendencies  of  forms  of  goveniniciit  must 
k  stand  part  of  the  general  science  of  society,  not  of  any  fi0[>arate  brunch 
I  of  it. 

This  general  Science  of  Society,  as  distingtiishcd  from  the_6e|>arate 
departments  of  the  science  (each  of  which  asserts  ila  conclusions  only 
conditionally,  subject  to  the  paramount  control  of  the  laws  of  the 
general  science),  it  now  remains  for  us  to  characlerizo.  And,  aa  will 
be  shown  presently,  nothing  of  a  really  scientific  character  is  boro 
possible,  except  by  the  inverse  deductive  method.  But  before  wq 
quit  the  subject  of  those  sociological  speculations  which  pi*nceed  by 
way  of  direct  deduction,  we  must  examino  in  what  relation  they  stand 
to  that  iodisjic Diablo  element  in  all  deductive  sciences,  Veriflcatiim by 
Specific  Experience — tho  comparison  between  llie  conclusions  of 
reasoning  and  the  results  of  observation. 

§  5.  We  have  soon  that,  in  most  deductive  sciences,  and  among  the 
real  in  Ethology  itself,  which  is  the  immediate  foundation  of  tlie  Social 
SciuDCfl,  a  preluninary  work  i»f  preparation  is  jjerformed  upon  the 
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olisonoJ  fuels,  li>  fit  llieui  fur  being  rapidly  and  accurately  collatoil, 
Bumotiined  uvcii  fur  boiug  cullateH  at  uU,  wtih  tho  coocluaioiisof  theory 
Thi»  pi*cparatory  ttcatmont  consists  in  finding  general  propositions 
which  express  concisely  what  is  common  to  large  ula&aes  of  obser\'ed 
facts  :  and  tbcso  are  called  tho  empirical  laws  of  tho  phenomena.  We  ' 
have,  therefore,  to  iaqime,  whelbor  any  similar  preparatory  process 
can  be  performed  upon  tho  facts  of  the  social  science ;  whether  there 
are  any  empirical  laws  in  history  or  statistics. 

In  statistics,  it  is  evident  that  empirical  laws  tuuy  BomeLimos  be 
traood ;  and  the  tracing  them  forms  an  important  part  of  tliat  system 
of  indirect  observation  on  which  we  must  often  rc^ly  for  the  data  of  the 
Deductive  Science.  Tho  process  of  tho  science  consists  in  inferring 
eSects  trom  their  causes  ;  but  we  have  often  no  means  of  obserNnng 
the  causes,  except  through  the  medium  of  their  ofiects.  In  such  coses 
the  deductive  science  ts  unable  to  predict  the  oflects  for  wont  of  the 
Qticodsary  data ;  it  can  tell  us  what  causes  are  capable  of  producing 
any  given  etlect,  but  not  with  what  frequency  and  in  what  quantities 
tlioso  cauHeii  exist.  An  instance  in  point  i;i  afforded  by  a  newspaper 
DOW  lyinjr  before  me.  A  slutoment  was  furnished  by  one  of  the  ofRcial 
aflMguees  in  bankniptuy,  showing,  eunong  tlie  various  bankniptciea 
which  it  had  been  his  duty  to  inve^ticrate,  in  how  many  cai;cs  the  Iossm 
had  been  cuu:scd  by  miiscuiidiict  of  difTercnt  kinds,  and  in  how  many 
by  unavoidable  misfortunes.  The  result  was,  that  the  number  of  fail- 
ures caused  by  misconduct  greatly  preponderated  over  those  arising 
from  all  other  cau.ses  whatever.  Nothing  but  specific  experience 
could  liBVC  given  sufficient  ground  for  a  conclusion  to  this  puqiort. 
To  collect,  therefore,  such  empirical  laws  (which  are  never  more  than 
approximate  generalizations)  from  direct  observation,  is  au  important 
part  of  the  process  of  sociological  inquiry. 

Tho  e.xperlmeni;d  process  la  not  here  to  bo  regarded  as  a  dlBiincl 
road  to  ilie  truth,  hut  as  a  moans  (liappcnmg  accidentally  to  be  tlie 
only,  or  the  host  available)  fur  obtuining  the  data  which  ttio  deductive 
science  cannot  do  without.  Wlien  the  immediate  causes  of  social  facts 
are  not  open  to  direct  observation,  the  empirical  law  of  Llic  cficcts 
gives  us  the  empu-ical  law  (which  in  that  case  is  all  tliat  we  can  oblaui) 
of  the  causes  likewise.  But  thorio  immediate  causes  depetul  upon 
remote  causes;  and  tho  empirical  law.  obtained  by  this  indirect  mode 
of  observation,  con  only  be  relied  upon  as  applicable  to  unobserved 
coses,  8o  long  ns  there  is  reason  to  think  that  no  change  iia'<  taken 
place  in  any^of  tho  remote  causes  on  which  the  immediate  causes  de- 
pend. In  making  use,  therefore,  of  even  the  best  statistical  generali- 
zations for  the  purpose  of  inferring  (tliough  it  be  only  conjectu rally) 
that  the  some  empirical  laws  will  Imld  in  any  new  case,  it  is  necessary 
that  we  bo  perfectly  well  acquainteil  with  the  remoter  cause-s,  in  order 
that  we  may  scnipulously  avoid  applying  the  empirical  law  to  coacs 
which  differ  in  any  of  the  circumstances  on  which  the  truth  of  the  law 
ultimately  depends.  And  thus,  even  where  conclusions  derived  frum 
specific  observation  are  available  fur  practical  inferences  in  now  coses, 
it  i)4  necessary  that  tlie  dcdtictive  science  should  stand  sentinel  over 
the  whole  process ;  that  it  should  be  constantly  referred  to,  and  its 
sanction  obtained  to  everj  inference. 

The  same  thing  holds  true  of  nil  gonera]i2adon8  which  can  be 
grounded  on  history.     Not  only  there  are  such  generalizations,  but  il 
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will  prosently  be  shown  that  the  general  science  of  society,  wliie 
inquires  into  the  laws  of  BiicceBsion  and  cooxialence  of  the  great  fad 
constituting  tho  state  of  society  and  civilizstion  at  any  time,  can  pro 
ceed  in  no  other  manner  tlian  by  making  Buch  generali^talions — nheT' 
wards  to  ha  confirmed  by  coiinocling  them  with  ilie  psychologicaJ  nad 
cthologicol  laws  on  which  thoy  nriust  really  depend. 

§  6.  But  (reserving  tbis'question  for  its  proper  place),  id  those  mc 
Bpccial  fiociolo^cal  inquiries  which  fonn  the  subject  of  the  separaMil 
branches  of  the  social  science,  this  two-fold  logical  process  and  rectp 
,  rocal  verification  is  not  nujjsible ;  specific  ex]>erioDce  afllords  notbiiij 
amounting  to  empirical  law^.  This  is  particularly  tho  case  where  ' 
object  is  to  determine  the  effect  of  any  one  sociolc^cal  cause  union 
a  great  number  acting  simultanooualy ;  tho  effect,  for  exampln,  o? 
com  laws,  or  of  a  proliibitivo  commercial  system  generally.  Although 
it  may  l>e  perfectly  certain,  from  theory,  what  kind  of  efiects  com  lawi 
must  produce,  and  in  what  genera.1  direction  their  influence  must  lei 
upon  industrial  prosperity  ;  ihcir  effect  is  yet  of  neceeyity  so  muc' 
disguised  by  the  flimilar  or  contrary  effects  of  other  influcncin 
agents,  tliat  specific  experience  can  at  mo«t  only  show  that  in  the 
average  of  some  great  number  of  instonces,  tho  cases  wliere  there 
wore  com  laws  exhibited  the  effect  in  a  greater  degree  than  the 
where  there  were  not.  Now  the  number  of  instances  necewary 
take  in  the  whole  round  of  combinations  of  the  various  influential  eir- 
ctmitttances,  and  thus  afford  a  fair  average,  never  can  be  4ibtaiDe<d. 
Not  only  we  can  never  learn  with  sufiicieut  authenticity  the  farts  of  a 
many  instances,  but  the  world  itself  does  not  afford  them  in  sufficient^ 
nninbers,  within  the  limits  of  the  given  state  of  society  and  civitizalioo 
which  such  inquiries  always  presuppose.  Having  tlius  no  previous 
empirical  generalizations  ^ith  which  to  collate  the  conclusions  of  ilie- 
ory,  the  only  mode  of  direct  verification  which  remains  is  to  compare 
those  conclusions  with  iho  result  of  an  individual  experiment  or  in- 
stance. But  hero  the  difficulty  is  equally  groat.  For  m  onler  to  ver- 
ily a  theory  by  an  experiment,  tho  circumstnncep  of  the  exjvcriraent 
must  be  exactly  the  same  with  those  contemplated  in  the  theory.  But 
m  social  phenomena  the  circumstances  of  no  two  experiments  are  ex- 
actly alike.  A  trial  of  com  laws  in  another  country,  or  in  a  former 
ecneration,  would  go  a  very  little  way  towards  verifying  a  conclusion 
drawn  respecting  their  effect  in  this  generation  and  in  this  country.  It 
thxis  happens  in  most  cases  that  the  only  individual  instanrp  really  fitted 
to  verily  the  predictions  of  theory  is  the  very  instance  for  which  the 
predictions  were  made;  and  tho  verification  comes  too  late  to  bo  of 
any  avail  for  practical  guidance. 

Altlioti^^h,  liowever,  direct  verification  is  impossible^  there  is  nn  in- 
direct verification,  which  is  scarcely  of  less  ■i'alue,  and  which  is  always 
practicable.  The  conclusion  drawn  as  to  tlie  individual  case,  can  only 
l)e  directly  verified  in  that  rase ;  but  it  is  verified  indirectlv,  by  tho 
verification  of  other  conclusions,  drawn  in  other  individual  cases  from 
the  E5ame  laws.  The  experience  which  comes  too  late  to  verify  thai 
particular  proposition  to  which  it  refers,  is  not  too  late  to  help  toward* 
verifying  the  general  sufficiency  of  the  theorj-.  The  test  of  the  degree' 
in  which  the  science  affords  safe  ground  for  predicting  (and  conse- 
quently  for  practically  dealing  mth)  ivhnt  has  not  yet  happened,  ia 
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the  Oegruo  iu  which  it,  -n-ould  have  enabled  U3  to  predict  whal  h&A  ac- 
tually ciccurred,  Bcibrc  our  theory  of  the  iallucnce  of  a  paitictilar 
cause,  in  a  given  state  of  circumstances,  can  be  trusted,  wo  must  be 
ab1o  to  explain  and  account  for  the  existing  state  of  all  that  portion  of 
the  social  phenomena  which  that  cauue  has  a  tendency  to  tnSuotico. 
If,  for  instance,  we  would  apply  our  speculations  in  political  economy 
to  ihe  prediction  or  guidance  of  tiia  phenomena  of  any  country,  wc 
must  be  able  to  explain  all  the  mercantile  or  industrial  facts  of  u  gen- 
eral character,  appertaining  to  the  present  state  of  that  country:  to  jioint 
out  causes  sufficient  to  account  for  all  of  thoni,  and  prove,  or  show  good 
ffround  for  supposing,  that  tlieso  causes  did  really  exist.  If  wo  cannot 
do  this,  it  !:»  a  proof  either  that  the  ikcts  which  ought  to  bo  taken  into 
account  axe  not  yot  completely  kno^rn  to  us,  or  that  although  wc  know 
the  facts,  wo  are  not  masters  of  a  sufficiently  perfect  theory  to  enable 
us  to  assign  tlieir  consequences.  In  eitlier  case  wo  are  not,  in  the 
present  slate  of  our  knowleilge,  competent  to  draw  conclusions,  either 
speculative  or  practical,  for  that  country.  In  like  manner,  if  wc  would 
attempt  to  judge  of  tho  cfibct  which  any  poHtical  institution  would 
have,  supposing  that  it  could  bo  introduced  into  any  given  country ; 
wo  must  bo  ablo  to  show  that  tho  existing  slate  of  tho  practical  govern- 
ment of  that  country,  and  of  whatever  clso  depends  thereon,  together 
with  the  particular  character  and  tendencies  of  tho  people,  and  tbetr 
state  in  respect  to  the  various  elements  of  social  well-being,  ore  such 
as  the  institutions  thoy  have  lived  under,  in  conjunction  wieh  tlie  other 
circumstances  of  their  nature  or  of  their  position,  wore  calculated  to 
produce. 

It  is  therefore  well  said  by  M.  Comle,  that  in  order  to  prove  that 
our  science,  and  our  kuowleJgo  of  the  particular  cuso,  render  us  com- 
petent to  predict  tlie  future,  wo  must  show  tliat  they  would  liave  ena- 
bled us  to  predict  tho  prcsotit  and  the  post.  If  thcro  be  anything 
which  we  could  not  have  predicted,  this  constitutes  a  residual  phenom- 
enon, requiring  further  study  for  the  purpose  of  explanation ;  and  wc 
must  either  search  among  the  ci  renins  lances  of  the  particular  case 
until  wo  find  one  which,  on  tho  principles  of  our  existing  theory,  ac- 
counts {>r  tlio  unexplained  phenomenon,  or  wo  must  turn  back,  and 
seek  the  explanation  by  an  extension  and  improromont  <  f  the  thnoiy 
itMlf 
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CHAPTER  X. 

or  THE  INVERSE  DEDUCTIVK,  OE   RISTORICAL  METHOO. 

«\  1.  There  are  iwo  kinds  of  sociological  inquiry.  In  the  Bnst  kiDd^ 
(he  question  pniposcd  is,  what  effect  will  fnlluw  from  a  given  cause,  s 
certain  general  condition  of  social  circuniHtanci»i  being*  presappoaed. 
As,  for  example,  what  would  be  the  etlecl  of  imposing  or  of  repealing 
com  laws,  of  abolishing  monnrchy,  or  introducing  univorsal  Boflragv, 
in  the  preseut  coudilion  of  society  and  civitizntion  in  aoy  Europeoo 
country,  or  under  any  oilier  given  supposition  with  regard  to  the  cir- 
cumstances of  6«>ciety  in  general :  %vithout  rcfcrenco  to  the  changes 
which  might  Take  place,  or  which  may  already  bo  in  progress,  in  those 
circuinsunces.  Hut  there  is  also  a  second  inquirj-,  namely,  what  are 
the  laws  which  determine  those  general  ctrcumHiances  themselves.  In 
this  lost  the  quefition  is,  nut  what  will  be  the  effect  of  a  given  cause  in 

(la  certain  state  of  society,  but  what  are  the  causes  which  produce,  and 
/the  phenomena  which  characterize.  State*  of  Society  generally.  "In 
the  Boliition  of  this  question  consists  the  general  Science  of  Society ;  by 
which  all  the  conclusions  of  the  other  and  more  special  kind  of  inquiry 
must  be  limited  and  controlled. 

§  2.  In  order  to  conceive  correctly  the  scope  of  this  general  science, 
and  distinguish  it  6rom  tlic  subordinate  departments  of  sociological 
speculation,  it  is  necessary  tn  fix  with  precision  the  ideas  attached  to 
the  phrase,  "  A  Slate  of  Society."  What  is  called  a  state  of  society, 
IS  the  simultuneouH  slate  of  all  the  greater  social  fad?,  or  phenomena. 
Such  are,  tlie  degree  of  knowledge,  and  of  intellectual  ana  moral  cul- 
ture, existing  in  ihe'commutiity,  and  in  every  class  of  it  i  the  stale  of 
tndnsiry.  of  wealth  and  iisdisiribunon;  the  habitual  occupaiionn  of  the 
community;  ibeir  division  into  rlas««ofl,  and  the  relations,  of  those 
cln.'wes  lo  one  another;  the  common  beliefe  which  they  entertain  on 
all  the  Hubjects  most  impnrliint  to  mankind,  and  the  deeTce  of  a^sur^ 
ance  with  which  those  beliefs  are  held  ;  their  tastes,  and  the  character 
(ind  degree  of  their  ajsthclic  development;  their  form  of  government, 
and  the  more  impoitanl  of  iheir  laws  and  customs.  The  condition  ot 
all  these  things,  and  of  many  more  which  will  spontaneously  suggest 
themselves,  constitute  the  state  of  society  or  the  slate  of  civilization  at 
any  given  time. 

When  states  of  society,  and  the  causes  which  produce  them,  are 
spoken  of  as  a  subject  of  science,  it  is  implied  that  tnere  exists  a  nntu 
ral  correlation  among  these  different  elements;  that  not  every  variety 
of  combination  of  these  general  social  facts  is  possible,  but  only  cer- 
tain combinations ;  that,  in  short,  there  exist  Uniformities  of  Coexwt- 
cnce  between  the  states  of  Ihc  various  social  phenotrt^na.  An^sucli 
is  the  truth:  as  is  indecl  a  necessary  consequence  of  the  influence  ex- 
I  crciscd  by  every  one  of  ihosc  phenomena  over  every  other.  It  is  a 
fact  implied  in  the  ronsfnxNs  of  the  vai'Ious  parts  of  iho  social  body. 

Stales  of  society  are  like  different  coa<«tititions  or  different  ages  in 
Uic  physical  frame ,  they  are  conditions  not  of  one  or  a  few  organs  or 
functions    but  of  the  whole  urg-.mismr    Accordingly,  the  iuformatiun 
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wbicli  we  poftflMs  respecting  pu«t  ii^e'?,  and  respecting  the  varioxis 
of  society  now  existing  iti  ciilVerrnt  regions  of  the  eavtii,  docs, 
duly  analyzed,  exhib  it  suchunilomntics.  /  It  u  found  that  when  one 
of  the  feaTurfts^of  socielyls  m^aTiiirticulnr  «ente,  a  sinie  of  all  the  other 
features,  raoro  or  less  precisely  uelenainate,  always  coexists  with  il.> 

But  the  iinifotTTiities  of  coexistence  obtaining  among  phenomena 
which  are  eflects  of  ciiuses,  must  (as  we  have  so  often  observed)  be  mere 
comllnrics  from  the  laws  of  causation  l)y  which  these  phenomena  nre 
actually  determined.  The  mutual  c<iriTlalion  between  the  diflerent 
elements  of  euch  state  ofsn<'i<>ty,  Is  therefore  a  derivative  law,  result- 
ing fntm  the  law8  wbicli  r««"pilato  the  succession  botweca  one  state  of 
society  and  another:  i<>r  the  proximnte  cause  of  every  state  of  society 
ifl  ilie  state  of  society  irameJIately  preceding  it.  The  fiindamenlal 
problem,  therefore,  of  sociology  i?  to  hnd  tho  laws  acconling  to  which 
any  fitatc  of  society  prodtices  the  state  which  succeeds  it  and  lakes  its 
place.  This  opens  the  great  atul  vexed  question  of  ihe  progressive- 
nesfl  of  man  and  society  ;  an  idea  involved  in  every  just  conception  of 
social  phenomena  as  the  subject  of  a  science. 

§  3.  It  is  one  of  the  characters,  not  absolutely  peculiar  to  tlie 
sciences  of  human  nature  and  society,  but  belonging  to  them  in  a  pe- 
culiar degree,  to  be  conversant  with  a  subject  mailer  whose  properties 
are  chtmgeable.  I  do  not  mean  changeable  from  day  to  day,  but  from 
age  to  age :  so  that  not  only  the  qualities  nf  individuals  vuryj  but  xhose 
of  the  majority^re  nof~lBo~8ame  Th  one  age  as  in  another. 

The  principal  cause  <tf  this  pecnltnrity  is  the  extensive  and  constant 
reaction  of  the  effects  upon  their  causes.  The  rircumHtances  in  which 
mankind  arc  placed,  openiiini;  according  to  their  own  laws  and  to  the 
Uws  of  brimau  nature,  form  the  characters  of  the  men  ;  but  the  men, 
in  their  torn,  mould  and  sha]M3  tho  circumstances,  for  themselves  and 
for  those  who  come  after  them.  Fivm  this  reciprocal  action  there  must 
necessarily  resiiU  either  a  cycle  or  a  progress.  In  astronomy  also 
every  fiicr  is  at  once  effect  and  cause;  tno  successive  positions  of  the 
various  heavenly  bodies  produce  changes  hotli  in  the  direction  and  in 
the  iiilonsiiy  of  the  forces  by  which  ihose  positions  are  determined. 
But,  in  the  cuso  of  tho  solar  system,  these  mutual  actions  bring  round 
again,  after  a  certain  number  of  changes,  the  former  state  of  circum- 
stances, which  of  coui-se  leads  to  the  perpcluiil  recurrence  of  the  same 
series  in  an  unvarying  *)rder.  Thoso  bodies,  in  short,  revolve  in 
orbits;- but  there  are  (or,  confonnably  to  the  laws  of  asironnmy,  there 
might  bo)  others  which,  instead  of  an  orbit,  describe  a  tmjeetory,  or  a 
course  not  returning  into  itself.  One  or  other  of  these  must  be  tho 
type  to  which  human  affairs  must  also  conform. 

One  of  the  thinkers  who  earliest  conceived  the  succession  of  histori 
cal  events  as  subject  to  fixed  laws,  and  endeavored  to  discover  these 
Inws  by  an  analytical  snrvcy  of  history,  Vico,  the  celebrated  uutlior  of 
the  Scienza  Nuora,  adopted  the  former  of  these  opinions.  Ho  con- 
ceived tho  phenomena  of  human  society  as  revolving  in  an  orbit;  as 
going  through  periodically  the  same  serins  uf  changes.  Though  thero 
were  not  wanting  circumstances  tending  to  give  some  plausibility  to 
lliis  view,  it  would  not  l»ear  a  close  scrutiny  :  aiul  those  w!io  have  suc- 
ceeded Vico  in  this  kind  of  speculations  have  universally  adopted  the 
uiva  -f  a  trajectory  or  progreM,  in  lieu  of  an  orbif  or  cycle. 
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The  wjrtU  Process  and  Progre&sheness,  are  out  linre  U  bo 
«loi>il  an  s^Tionymoufl  with  irapruvemenC  und  tendency  to  imp; 
U  is  conceivable  that  tho  lawu  of  huiuan  nulnro  tniglit  determine,  und 
oven  iiGce:uilalc,  a  ccrtaiu  eonea  of  changes  in  man  and  society,  wiiieh 
\  might  nut  in  every  czaCt  or  which  mi£;hc  not  on  tho  ^bole,  be  iniprove- 
imonla.  It  \s  my  belief  indeed  that  the  general  tendency  is,  and  will 
continue  to  be,  saving  occasional  exceptions,  one  of  imurovemem ;  « 
tendency  towards  a  better  and  happier  state.  But  this  la  not  a  <]U6fr^ 
lion  of  tlic  method  of  the  social  science,  but  an  ultimate  result  td' 
science  itsclt  For  ojir  purpose  it  is  sufficient,  that  there  id  a  progi 
ive  change  both  in  tlie  churactor  of  the  human  race,  and  in  thoir  oi 
ward  circumstances  ho  fiir  as  moulded  by  tliemselves:  that  in  each  sut- 
ccsjiivo  ago  the  principal  phenomena  of  society  arc  diffcrcMit  fnjtn  what 
they  wore  in  the  ago  preceding^,  and  still  more  diflcrcnt  from  any  p, 
vious  age.  Tlie  periods  at  which  these  Bnccessive  changes  aro 
apparent  (accorduig  to  the  judicious  lemark  of  M.  Cumic)  - 

vuls  of  one  generation,  during  which  a  new  ftct  of  human  W  o. 

boun  educated^  have  grown  up  from  childhood*  and  taken  poaee^iuiji; 
'jf  society. 

The  progressivenesa  of  the  human  race  is  the  foundation  on  which  a 
mcTh«-Kl  of  philosophizing  in  the  Bocial  scionco  has  been  of  late  yean 
erected,  for  su{)crior  to  either  of  the  two  modes  which  had  previously 
been  prevalent,  tho  chemical  or  experimental,  and  the  geometrical 
modes.  This  method,  which  is  now  generally  adopted  by  the  moil 
advanced  thiukera  on  the  Continent,  and  especially  in  France,  consists 
iu  nttempting,  by  a  study  and  analysis  of  tlie  general  facts  of  bUtory, 
I  ho  discover  (what  tLuitu  philoaophers  term)  the  law  of  progro-^'^  ^^  ■■h 
,'   Uaw,  once  a.sce[lnined,  must  according  to  tliem  enable  ua  :i 

f'ltui'c  events,  just  as  ailcr  a  few  terms  of  an  infinite  seiics  it  _ 
wo  urv  ablo  to  detect  tlie  principle  of  regularity  in  their  reoirreni 
and  to  predict  the  rest  of  the  sories  to  any  number  of  terms  we  pi 
The  principal  aim  of  historical  speculation  in  France,  of  late  yeai 
hatt  been  (u  nscertaju  the  luw.  But  while  I  gladly  acknowledge  the 
great  uervicus  which  have  been  rendered  to  liistoiical  knowledge  by 
llu8  school,  I  caimut  but  deem  them  (with  the  single  exception  of  M. 
Comto)  to  bo  chargeable  with  a  fundamental  misconeopiion  of  the 
true  method  nf  i^ocial  philosophy.  The  misconception  cousifits  in  sup- 
posing that  tho  order  of  succession  which  wo  may  be  ablo  to  trace 
among  the  different  states  of  society  and  civilization  which  history 
presents  to  us,  even  it'  that  order  were  more  rigidly  uniform  than  it 
[_  has  yet  been  proved  to  bo,  could  ever  amount  to  a  law  of  nnture.  Ii 
can  only  be  an  emjiirical  law.  The  succession  of  states  of  the  liumon 
mind  and  ofhunian  society  cannot  have  an  independent  law  of  its  own; 
must  depend  upon  the  psychological  and  cthological  laws  which 
rom  liic  action  of  circumstances  on  men  and  of  men  on  circum- 
;ance8.  It  is  conceivable  that  those  laws  may  be  such,  and  the 
goncniJ  circumstances  of  the  human  race  such,  as  to  determine  the 
successive  transformations  of  man  and  society  to  one  given  and  un- 
varying  order.  But  even  if  tlic  cuuu  he  so,  it  cannot  be  the  ultimate 
aim  of  science  to  discover  an  empirical  law.  Until  that  law  can  be 
conncclDil  with  the  psychological  und  ethological  laws  upon  which  it 
depends,  and,  by  tlic  consilience  of  deduction  u  priori  with  historical 
evidence,  can  bu  converted  from  tin  empirical  law  into«scicnti6c  onn 
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It  cannot  bo  relied  upon  for  llio  nrcdiclion  of  future  events,  beyonj,  bi 
nioet,  Btrictly  adJHceiit  tases.  No\r,  M.  Cunile  aluno  has  seen  the 
necewity  of  ihun  connecting  all  our  generalization!!  from  history  witli 
the  laws  of  human  nature;  and  he  alone,  tlierefore,  lias  arrived  ai 
any  results  truly  scientific ;  though  in  the  speculntions  of  othera  there 
will  be  fbtmd  many  happy  apen^us,  and  \-aIualile  hints  for  futurt. 
philosophers. 

§  4,  But,  while  it  ib  an  imperalivo  rule  never  to  introduce  any 
generalizations  from  history  into  the  social  science  unless  Rufficient 
grounds  can  be  pointed  out  for  it  in  human  nature,  I  do  not  think  any 
one  will  contend  that  it  would  have  been  possible,  setting  out  frora  the 
principles  of  human  nature  and  from  the  general  circumistances  of 
man's  position  in  the  universe,  todctf^Tnino  aprioriiha  order  in  which 
human  development  mu.st  take  place,  and  to  predict,  consequently, 
the  general  facta  of  history  up  to  the  present  time.  The  initial  stages 
of  human  progres,s — u}ien  man,  as  yet  unmodified  by  society,  and 
characterized  only  by  the  instincts  resulting  directly  from  his  organi- 
zation, was  acted  upon  by  outward  objects  of  a  comparaiively  simple 
and  universal  cliaracter — might  indeed,  as  M.  Comte  remarks,  be 
deduced  from  the  laws  of  human  nature ;  which  moreover  is  the  only 
possible  mode  of  ascertaining  ihem,  since  of  that  form  of  human  ex- 
istence no  direct  memorials  are  preserved.  But  (aa  be  justly  observes) 
alter  the  iirst  few  tenns  of  the  scries,  the  influence  exercised  over  each 
gencrulion  by  the  generatiuns  whicli  preceded  it,  bccomca  more  and 
raoro  preponderant  overall  other  intluonces;  until  at  length  what  we 
now  are  tuid  do,  is  in  a  verj*  small  degree  the  result  of  the  universal 
circumstances  of  the  human  race,  or  even  of  our  own  circumstaiuuis 
acting  through  the  original  qualities  of  our  species,  but  mainly  of  the 
qualities  produced  in  us  by  the  whole  previous  history  of  humanity. 
So  long  a  series  of  actions  and  reactions  between  Circumstances  and 
Man,  each  «ucces»ive  term  being  composed  of  an  ever  greater  number 
and  variety  of  parts,  could  not  possibly  be  calculated  fidm  the  elemen- 
tary laws  whicli  j»roduco  it,  by  merely  htnnan  fiicuUies.  ^^le  mere 
length  of  the  series  would  bo  a  .suHicieut  obstacle,  since  a  slighl  error 
in  any  one  of  the  terras  would  augment  in  rapid  progression  at  every 
subsequent  step. 

If,  therefore,  the  Bcriea  of  the  ofFectA  thomselvcs  did  not,  when  ex- 
'amined  as  a  whole  manifest  any  regularity,  wo  abouM  in  vain  attempt 
to  construct  a  gei.i<ral  science  of  society.  We  must  in  that  ca«e  have 
contented  ourselves  wllli  that  subordinate  order  of  sociological  specu- 
lation formerly  noticed,  naniply,  with  endeavoring  to  ascertain  what 
would  bo  the  effect  of  the  introduction  of  any  new  cau^e,  in  a  state  of 
society  supposed  to  bo  fixed ;  a  knowledge  sufficient  (ox  most  of  the 
ordinary  exigencies  of  daily  political  practice,  but  liable  to  fail  in  all 
cases  in  which  the  progressive  movement  of  society  is  one  of  the  in- 
fluencing elements ;  and  therefore  more  precarious  in  proportion  as 
the  case  rs  more  important.  But  since  both  the  natui-al  varieties  of 
mankind,  and  the  original  diventitles  of  locaJ  circumBtancca,  are  much 
leas  considerable  than  the  points  of  agreement,  there  vnW  natiuTilly  be 
a  certain  degree  of  unifonuity  in  the  progressive  development  of  man 
and  of  his  works.  And  this  uniformity  (as  M.  Conito  i-emarks  with 
iDiich  juBtico)  tends  to  become  greater,  not  less,  a**  aocioty  advances 
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since  the  cvoluiiun  uf  cacli  people,  wliicli  is  at  first  deierrained  exciu- 
tively  by  tlie  nature  and  circumsiancoa  of  that  people,  is  gratlually 
brought  under  ibc  inBuunco  (which  becomes  stronger  as  civillzaliuu 
advances)  of  the  other  oations  df  the  eHrtb,  uud  of  the  circuirudances 
I  by  which  tliey  have  been  innucnced.  History  according'' v  *1"- -  when 
judi(*iously  uxamlncd,  afford  Eniplricttl  Laws  oi  Soc!<  L  iho 

problem  uf  general  sociology  w  to  (uwertain  those,  ami  ...utj.  .l  ihcm 
with  iIjc  laW3  of  humaa  nature  by  deductions  i>howin^  that  duchjy^^re 
ibe  derivHiive  laws  naturally  to  be  expected  as  the  consequences  of 
those  ultimate  ones. 

It  13  indeed,  in  most  cases,  hardly  possible,  even  after  history  hniS 
suggested  the  derivative  law,  to  domou«trate  a  priori  that  »ucb  w« 
the  only  order  of  BucccMion  ur  of  c<>oxiatenee  in  wliich  tlie  effect» 
could,  coiiftisleully  with  the  laws  of  human  nature,  have  been  pro- 
duced. We  can  at  nmat  mako  out  that  tlicro  were  strong^  a  privrt 
reaaons  fur  expecting  il,  and  that  no  otlicr  order  of  succession  or  co- 
existence would  have  been  by  any  means  so  likely  to  result  from  the 
nature  of  man  and  his  position  upon  earth.  This,  however — which, 
in  the  Inverse  Deductive  Metliod  that  wo  are  now  characterizing,  is  a 
real  pruceim  of  veriGcation — is  as  indispensable  (to  be  more  so  is  im- 
possible) us  %erification  by  spccitic  experience  lias  Ikcu  sho^u  to  bo 
whore  llio  conclusion  is  origmally  obtained  by  the  direct  way  of  deduc- 
tion. The  empirical  laws  must  be  the  result  of  but  a  few  instances, 
since  few  nations  have  ever  attained  at  all,  and  still  fewer  by  their  own 
independent  development,  a  high  stage  of  social  progress.  If,  there- 
fore, oven  one  or  two  of  these  low  instances  bo  insuflicienlly  known,  or 
imperfectly  analyzed  into  its  olemeptit,  and  therefore  not  ade<{uately 
compared  witli  other  in.ntancesi  nothing  is  more  probable  tlinn  that  a 
wrung  empirical  law  will  result  instead  of  the  right  one.  Accui-dtngly, 
the  most  erroneous  generalizations  are  contiimalty  made  frum  liie 
course  of  history  :  not  only  in  tliis  country,  where  history  cannot  vet 
be  said  to  be  at  all  cultivated  as  a  science,  but  in  other  countries, 
where  il  is  so  cullivatetl,  and  by  persons  well  versed  in  il.  The  only 
clieck  or  corrective  is,  consL-inl  verification  by  psycliologiral  und  etho- 
lugical  laus.  We  may  add  to  ilus,  that  no  one  but  a  person  compe- 
1  (onily  skilled  in  those  laws  is  capable  of  preparing  the  raaierials  for 
I  historical  generalization  by  analyzing  the  facts  of  liistory,  or  even  by 
observing  the  social  phenomena  of  his  o\%'n  time.  No  other  will  boi 
aware  of  ihe  comparativp  importance  of  different  facts,  nor  conse*-' 
quenlly  knnw  what  facfs  he  is  to  look  out  fiir,  or  what  to  obsenc;  still 
less  will  he  be  capable  uf  estimating  the  evidence  of  those  facts  which* 
as  is  the  case  with  moat,  cannot  be  obscr\*ed  directly,  but  must  be  in- 
ferred from  marks. 

§  5.  The  Bmpirical  Laws  of  Society  arc  of  two  kinds;  some  arc 
unif<7rmilius  of  coexistence,  sotno  of  succession.  According  Od  the 
science  is  occupied  in  ascertaining  and  verifying  the  former  sort  of 
untfonnities,  ur  tlie  latter,  M,  Comle  gives  it  the  title  of  Social  Statics, 
or  of  Social  Dynamics;  conformably  to  the  distinction  in  mechanics 
between  the  conditions  of 'e(|uiHbrium  and  those  of  movement ;  or  in 
biology,  botwcon  the  laws  of  organizatirm  and  those  of  life.  Tlic  firs! 
branch  of  the  science  ascertains  the  conditions  of  stability  in  the  sociul 
union;  the  second,  the  laws  of  progress.     Social  Dynamics  is  the  iho- 
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*jry  of  Society  considprcd  in  a  stale  of  progressive  movement ;  while 
Social  Statics  ia  the  llioory  of  llie  consensus  already  spoken  of  as  ex.ist-  | 
ing-  among  the  diflereiit  parts  of  ibc  social  org-anism  ;  in  other  wor<i«,  ' 
the  theory  of  the  mutunl  actions  and  reactions  of  contemporaneous  so- 
cial phenomena;  "making;  provisionally,  as  far  as  possible,  abstrac- 
tion, for  scictititic  purposes,  of  tho  fundanienlal  movement  which  ia  at 
all  times  gradually  modifying  the  whole  of  thorn. 

"  In  this  first  point  of  view,"  continues  M.  Comte ,•  "  the  preyiflionM 
uf  sociology  will  enable  us  to  infer  one  from  anotlier  (subject  to  ulte- 
rior verification  by  direct  observation)  the  varioua  characteristic  marks 
of  each  distinct  mode  of  social  existence;  in  a  manner  essentially  anal* 
>gou8  to  what  is  now  habitually  practiHod  in  the  anatomy  of  the  phyai- 
»1  body.  This  preliminary  aspect,  therefore,  of  political  ccionce,  of 
necessity  supposes  that  (contrary  to  tho  existing'  habits  of  philosophers) 
each  of  the  numerous  elements  of  tlie  srwial  state,  ceasing  to  bo  looked 
at  independently  and  abstilutely,  shall  be  always  and  exclusively  con- 
sidered relatively  lu  all  the  other  elements,  with  the  whole  of  which  il 
is  united  by  mutual  interdependence.  It  would  be  superfluous  to 
insist  hero  upon  the  great  and  constant  utility  of  this  branch  of  socio- 
logical'spcculatiim ;  it  is,  in  the  first  place,  tho  indispensable  basis  of 
the  tlieory  of  social  progress,  every  rational  conception  of  which  pre- 
supposes tho  continued  prcsen-atinn  of  the  corresponding  social  or- 
ganism. It  may,  moreover,  bo  employed,  immediately  and  of  itself^ 
to  supply  the  place,  provisionally  at  icnst,  of  direct  observation,  which 
in  many  cases  is  not  always  practicable  for  s<»me  oi'  the  elomenta  of 
society,  the  real  condition  of  which  may  however  be  sufficiently  judged 
of  l>y  menus  of  the  relations  which  connect  them  with  others  previously 
known.  Tho  history  of  the  sciences  may  give  us  some  notion  of  the 
habitual  importance  of  this  auxiliary  resource,  by  reminding  us,  fbi 
example,  how  the  vulgar  errors  of  mere  erudition  concerning  the  pre- 
tended acquirements  of  the  ancient  Egyptians  in  the  higher  aalronomy, 
were  irre\s_icably  dissipated  (even  before  sentence  had  been  passed 
up(H»  them  by  n  soun<ler  eruditirtn)  from  the  single  consideration  of  tho 
inevitable  conncxi<m  between  iho  general  stale  of  astronomy  and  that 
of  abstract  geometry,  then  evidently  in  its  infancy.  It  would  bo  easy 
to  cite  a  multitude  of  onalogoits  coses,  the  character  of  which  could 
mimit  of  no  dispute.  In  order  to  avoid  exnggenitioii,  however,  it 
should  be  remarked,  that  these  necessary  relations  among  the  different 
aspects  of  society  cannot,  from  their  very  naluro,  be  so  simple  and  ' 
precise  that  the  results  obs«jr%'ed  could  only  have  arisen  from  some 
nno  mode  of  mutual  coordination.  Such  a  notion,  already  too  narrow 
in  the  science  of  life,  woiild  be  completely  at  variance  with  the  stiU 
more  complex  naluro  of  sociological  speculations.  But  the  exact 
estimation  of  these  limits  of  variation,  both  in  the  healthy  tt'  -.t  t)ie 
morbid  state,  constitutes,  at  least  as  much  as  in  the  anau>my  of  tlie 
natural  body,  an  indispensable  complement  to  every  theory  of  Socio- 
I"i^ical  Statics;  without  which  the  indirect  exploration  above  spoken 
of  would  often  lead  imo  error. 

"  This  is  not  the  place  for  methodically  demonstrating  the  existence 
of  a  necessary  relation  between  all  the  possible  aspects  of  the  same 
«ocial  organism;  a  point  on  which,  moreover,  in  principle  at  leasts 


•  Cimn  dt  PiitMvpkit  /*oaftiw,  iv.,  :«3A"{>. 
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there  is  now  little  iliflVrencc  of  opiuion  nmong  sound  ihinkcrv.  Frua 
whichever  of  the  social  elcmcnta  we  t-hoose  lo  set  out,  we  may  easily 
recogiiizo  ihat  it  has  always  a  ronncxion,  more  or  less  immediate,  with 
alt  the  other  clementa,  even  with  those  which  at  first  sight  appear  ibc 
most  iudcpundcnt  of  it.  The  dynamical  coit&idcralion  of  the  progress- 
ive development  of  civilized  humanity,  aflords,  no  doubt,  a  still  more 
efficacious  means  of  cITecling^  this  interesting  verification  of  the  conjicti' 
ffvj  of  the  social  phenomena,  by  displaying  the  maimer  in  which  evcrj 
change  in  any  one  part,  operates  immediately,  or  verj*  speedily,  upon 
all  the  rest.  But  this  indication  may  be  preceded,  or  at  all  events 
luUowcd,  by  a  confirmation  of  a  purely  statical  kind;  for,  in  politicft 
as  in  medianics,  the  communication  of  motion  from  one  o}yecl  lo 
another  proves  n  connexion  between  them.  "Without  descentiiDg  tw 
the  minute  interdependence  of  the  different  branches  of  any  one 
science  or  art,  is  it  not  evident  that  among  the  diflerent  sciences,  as 
well  as  among  most  of  ibo  arts,  there  exists  such  a  connexion,  that  if 
the  slate  of  any  one  well-marked  division  of  them  is  suffiriently  knott-n 
to  us,  we  can  with  real  scientific  assurance  infer,  from  their  necessary 
correlation,  tlio  contemporaneous  state  of  every  one  of  the  others  i  By 
a  further  cxteuaion  of  this  consideration,  we  may  conceive  the  necoa- 
sory  relation  which  exists  between  the  condition  of  the  sciences  iti 
general  and  that  of  the  arts  in  general,  except  that  the  mutual  depen- 
dence is  less  intense  in  proportion  as  it  is  more  indirect.  The  same  is 
the  case  when,  instead  of  considering  the  aggregate  of  the  social  phtv 
nomcna  in  some  one  people,  we  examine  it  simultaneously  in  diflerent 
contemponmcous  nations ;  between  which  the  perpetual  reciprocity  of 
influence,  especially  in  modem  times,  cannot  be  contested,  although 
tlie  consensus  must  in  this  case  be  ordinarily  of  a  less  decided  charac- 
ter, ond  must  decrease  gradually  with  the  affinity  of  the  cases  and  the 
multiplicity  of  the  points  of  contact,  so  as  at  last,  in  some  cases,  lo 
disappear  nlmoji>t  entirely;  ats  for  example  between  Western  Europe 
and  Kastern  Asia,  of  which  the  various  general  slates  of  society  appear 
to  have  been  hiihorto  almost  independent  of  one  another." 

M.  Cointo  proceeds  to  illustrate,  witli  his  itstinl  sagacity  and  discrimi- 
nation, one  ol'tlie  most  important,  and  until  lately,  most  neglected,  of 
the  great  princijilcs  which,  in  this  division  of  tlio  social  science,  may 
be  considered  as  established;  namely,  the  necessary  correlation  Iw- 
tween  the  form  of  government  existing  in  any  society,  and  the  contem- 

Soraiitious  stale  of  civilization  :  a  natural  law,  which  stamps  the  endless 
iscussiuns  and  innumerable  theories  respecting  forms  of  government  in 
the  abstract,  as  fruitless  and  worthless,  save  only  (in  some  few  of  the 
more  remarkable  cases)  as  a  preparatory  treatment  of  some  small 
portion  of  what  may  bo  a{\er\\'ard8  used  as  material  for  a  I>e!lcr 
philosophy. 

As  alreaily  remarked,  one  uf  the  main  results  of  the  science  of  social 
statics  would  be  to  ascertain  the  requisites  of  stable  political  union. 
There  arc  some  circumstances  which,  being  found  in  all  societies  witli- 
out  exception,  and  in  the  greatest  degree  where  the  social  union  i« 
most  complete,  may  be  considered  {when  psychological  and  ethological 
laws  confirm  the  indication)  as  conditions  of  tlie  existence  of  society. 
For  example,  no  society  has  ever  been  held  together  without  laws,  or 
usages  equivalent  to  tliem  i  without  tribunals,  and  an  organized  force 
of  some  son  to  execute  their  deciiuons.     There  have  alwoys  been  < 
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chief,  or  chieft,  whom,  with  move  or  Icsa  fttrictncss  and  in  cases  more 
or  lts38  accurately  defined,  the  rest  of  the  community  obeyed,  or  ac- 
ooi-dingio  general  opinion  were  bound  to  obey.  By  following  out  this 
course  of  inquiry,  wc  should  find  a  number  of  requisites,  which  have 
bcLMi  present  in  every  society  that  has  held  together ;  and  on  the  ces- 
sation of  which  it  has  ceased  to  be  a  society,  or  lias  reconstnicted  itself 
as  suL'h  upon  some  new  basis,  iu  which  the  conditions  were  conformed 
to.  Although  these  results,  obtained  by  comparing  tlifl'erent  forma  and 
stales  of  sncicly,  uniouut  in  themselves  only  tu  empirical  law»;  aume  of 
them,  vfhon  ouc«  suggested,  are  found  to  lollow  with  so  much  jiruba- 
bitity  from  general  laws  of  human  nature,  that  tlic  cuiLsilience  of  the 
two  processes  raises  the  evidence  to  complete  proof,  and  the  generali- 
zations to  the  rank  of  scientific  truths. 

Tiiia  seems  to  be  afRrmablc  (for  instance)  of  the  conclusiona  arrived 
ftt  in  the  following  passage ;  forming  part  of  a  criticism  on  the  negative 
philosophy  of  the  eighteenth  ccniurj',  and  which  I  quote,  although  (as 
in  some  former  instances)  fi'om  myself,  because  I  have  no  better  way 
of  illustrating  the  conception  I  have  formed  of  the  kind  of  theorem:^  i>f 
which  sociological  statics  would  consist. 

"The  very  first  element  of  iho  social  union,  obedience  to  a  goveni- 
mont  of  some  sort,  luia  not  been  found  so  ea.sy  a  thing  to  establish  in 
the  world.  Among  a  timid  and  spii-illess  race,  like  the  inhahitantM  of 
the  vast  plains  ol  tropical  countries,  passive  obedience  may  be  of 
natural  growth  ;  though  oven  there  wo  doubt  whether  it  has  ever  been 
f«')und  among  any  people  with  whom  fatalism,  or  in  other  words,  sub 
mission  to  the  pressure  of  circumstances  as  the  decree  of  God,  did  not 
prevail  as  a  iieligiouB  doctrine.  But  the  difiicully  of  inducing  a  brave 
and  warlike  race  to  submit  their  individual  arbitrium  to  any  common 
umpire,  has  always  been  felt  to  bo  so  great,  that  nothing  short  of 
supernatural  power  has  bccu  deemed  adequate  to  overcome  it;  and 
such  tribes  have  always  ossigned  to  tlie  first  inslitutiun  of  civil  society 
a  divine  origin.  So  differently  did  those  judge  who  knew  savage  man 
by  actual  experience,  fi^ira  those  who  had  no  acquaintance  with  him 
except  in  the  civilized  state.  In  modern  Europe  itself,  after  the  fall  of 
the  Human  empire,  to  subdue  the  feudal  anarchy  and  bring  tlie  whole 
people  of  any  European  nation  into  subjection  to  government  (although 
Christianity  in  its  most  concentrated  form  was  cooperating  with  all  its 
influences  in  the  work)  required  thrice  as  many  centuries  as  have 
cla)>>)cd  since  that  time. 

"  Now  if  these  philosophers  had  known  hnman  nature  under  any 
other  type  than  that  of  tlicir  own  age,  and  of  the  particular  classes  of 
society  among  whom  tjiey  rauved,  it  would  have  occurred  to  them, 
that  wherever  this  haliitnal  submission  to  law  and  government  baa  been 
firmly  and  durably  established,  arnl  yet  the  vigor  and  manliness  of  char- 
acter which  resisted  its  establishment  liave  been  in  any  degree  prc- 
sen'cd,  certain  rcqniKiies  have  existed,  r.cilain  conditions  have  been 
fulfilled,  of  which  tho  following  may  bo  regarded  ns  the  principal, 

"First:  there  has  existed,  for  all  who  were  accounted  citizens — for 
all  who  were  not  slaves,  kept  down  by  brute  ff>rcc — a  system  of  edu' 
catiortt  beginning  with  infancy  und  continued  through  life,  of  which, 
whatever  else  it  might  include,  one  main  and  incessant  ingredient  was 
rctlraining  discipline.  To  train  the  human  being  in  the  habit,  and 
xkmucti  tlie  power,  of  subordinating  his  personal  impulses  and  »itn^  tc 
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whut  were  considered  the  ends  of  society;  of  adhering,  agalntn  all 
tempiaiion,  to  the  course  of  conduct  which  tlioso  ends  piescribed;  o( 
rontrolling  in  himself  all  those  feelingH  which  were  Uahle  to  militate 
agaiust  tboKe  endft,  and  encouraj^ing  all  such  na  tended  towards  them; 
thi«  was  the  purpose,  lo  which  every  <mtwEird  motive  tliat  the  authority 
diivcting  the  system  could  command,  and  erery  inward  power  or  prin- 
ciple which  itA  knowledge  of  human  nature  enabled  it  to  evoke,  were 
endeavoreil  to  be  rendered  instrumental.  This  system  of  discipline 
wrought,  in  the  Grecian  stales,  by  the  conjunct  influences  of  religion, 
poetry,  and  law;  amon^  the  Komaits,  by  iltose  of  religion  and  law;  in 
modern  and  Christian  countries,  mainly  by  religion,  with  little  of  the 
direct  agency,  hut  generally  more  or  less  of  the  indirect  support  and 
countenance,  of  law.  And  whenever  and  in  proportion  as  the  strict- 
ness of  this  dirici]dino  was  relaxed,  tlie  natural  tcndunry  nfmankind  lo 
anarchy  reoAHerted  itself;  the  state  became  disorganized  from  within; 
mutual  conflict  for  fiolHsh  ends,  neutralized  the  energies  whicli  were 
required  to  keep  up  the  contest  against  natural  causes  of  evil ;  and  the 
nation,  after  a  longer  or  briefer  inter\al  of  progressive  decline,  became 
ettlier  the  slave  of  a  despotism,  or  the  prey  of  a  foreign  invader. 

•*  The  second  condition  of  perniaiieiil  political  society  has  been 
found  to  be,  ihe  existence,  in  some  form  or  otlier,  of  the  feeling  of 
allegiance  or  loyalty.  This  lecling  may  vai-y  in  its  objects,  and  is  not 
confined  to  any  particular  form  of  goreinmeni;  but  whether  in  a 
democracy  or  in  a  monarchy,  lis  essence  is  always  the  same  ;  viz., 
that  there  bo  in  the  constitution  of  the  state  something  which  is  settled, 
something  permnncnt,  and  not  to  be  called  in  question ;  something 
which,  by  general  agreement,  has  a  right  to  be  where  it  is,  and  to  be 
secure  against  disturbance,  whatever  else  may  change.  This  feeling 
may  attach  itself,  as  among  the  Jews  (and  indeed  in  most  of  the  cotii- 
monwcaltha  of  antiquity),  to  a  common  God  or  gods ;  the  prolectoiB 
and  guardians  of  their  state.  Or  it  may  attach  itself  to  certain  pei-sona. 
who  arc  deemed  lo  be,  whether  by  divine  appointment,  by  hmc:  pre- 
scription, or  by  the  general  recogiiiiion  of  their  superior  capacity  ami 
worthiness,  the  rij;htful  guides  and  guaidians  of  the  rest.  Or  it  may 
attach  itself  to  laws ;  to  ancient  liberties,  or  ordinances ;  to  the  whole 
or  some  part  of  the  political,  or  even  (he  domesiic,  institutions  of  the 
state.  But  in  all  political  societies  which  have  had  a  durable  existence,, 
there  has  been  some  fixc^l  point;  somcihing  whicli  men  agreei]  in 
holding  sacred ;  which  it  might  or  might  not  be  lawful  tn  contest  in 
theory,  but  which  no  one  could  either  fear  or  hope  to  see  shaken  in 
practice;  which,  in  short  (except  perhaps  during  some  temporary 
crisis),  was  in  the  common  estimation  placed  ahore  discussion.  And 
the  necessity  of  this  may  easily  be  made  evident.  A  state  never  is, 
nor  until  mankind  are  vastly  improved,  can  hope  to  be,  for  any  long 
time  exempt  from  internal  dissension  ;  for  there  neither  is  nor  has  ever 
been  any  state  of  society  in  which  collisions  did  not  occur  between  the 
immediate  interests  and  passions  of  powerful  sections  of  the  people. 
What,  then,  enables  society  to  weather  these  storms,  and  pass  through 
turbulent  times  without  any  |)eimanetit  weakening  of  the  ties  which 
hold  It  together  t  Precisely  this — that  however  important  tlio  interests 
about  which  men  fail  out,  the  conflict  does  not  affect  the  fundamental 
principles  ol'  tl»e  sj-stem  of  social  union  which  happens  to  exist;  nor 
threaten  large  portions  of  ilio  community  with  the  subversion  of  that 
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nn  which  they  huve  built  their  calculations,  and  with  which  their  hnp<!9 
and  aim^  have  bccorno  identiliud.  But  when  the  ijueMtitiiiing  of  these 
fundamealnl  priiiciplett  is  (nut  an  4)Oc:adtoiial  disua^^i*.  but)  cho  linbitua^ 
condition  ut'  tho  body  politic  ;  and  when  all  the  violuni  animusitics  arc 
colled  fonli.  which  Hpritijir  naturally  in>m  such  a  eituation,  the  state  is 
virtually  iu  a  pasiiinn  of  civil  war;  and* can  iiuver  long  remain  iree 
from  it  in  act  nnd  fact, 

"  Tho  third  e^^cntial  condition,  which  ha?  cxi»tod  iu  all  durable  politi- 
cal societies,  U  a  strong  and  active  principle  of  natioriatity.  We  need 
scarcoly  say  that  we  do  not  mean  a  sensolcsa  aiitipalliy  to  fureigncrR; 
or  a  cherishing  of  absurd  peculiarities  because  they  are  national;  or  a 
refusal  to  adopt  what  has  boon  found  good  by  other  countries.  In  all 
thodu  sefues,  the  nations  which  have  had  the  strougesl  national  spirit 
have  had  the  Ica^t  nationality.  We  mean  a  principleof  sympathy,  not 
of  hostility;  of  union,  not  of  separation.  We  mean  a  feeling  tjf  com- 
mon  interest  among  those  who  live  under  the  same  govemiuont,  and 
arc  contained  within  the  same  natural  or  historical  boundaries.  We 
mean,  that  one  part  of  the  community  shall  not  consider  them.^elves  as 
foreigners  with  regard  to  another  part;  that  they  shall  cherish  the  tio 
which  holds  them  together;  tihall  feel  that  they  are  one  people,  that 
their  lot  is  cast  together,  that  evil  to  any  of  their  fellow-countrymen  is 
evil  to  ihymselves,  and  that  they  cannot  selfishly  free  themselves  from 
their  sliaro  of  any  conitnnn  ificonvenience  by  severing  the  connexion. 
How  stri>ng  this  feeling  was  in  tlie  ancient  commonwealths  every  one 
knows*  How  ha]>pily  Homo,  in  spite  of  all  her  tyranny,  succeeded 
in  establishing  the  fooling  of  a  common  country  among  the  provinces 
of  her  vast  and  divided  empire,  will  ajmear  when  any  one  who  has 
l^ven  due  attention  to  the  subject  shall  take  the  trouble  to  point  it  out. 
in  modem  times  the  countries  which  have  liiid  that  feeling  in  tlie 
strongest  degree  have  been  tho  most  powerful  counlries;  Kngliind, 
France,  and,  in  proportion  to  their  territory  and  resources,  Holland 
and  Switzerland;  while  England,  in  her  connexion  with  Ireland,  is  one 
of  the  most  signal  examples  of  the  consequences  of  its  absence.  Eveiy 
Italian  knows  why  Italy  is  under  a  foreign  yoke;  every  German  knows 
what  maintains  despotism  in  the  Austrian  empire;  the  evils  of  Spain 
flow  as  much  from  die  absence  of  nationality  among  the  Spaniards 
themselves,  as  from  the  presence  of  it  in  their  relations  with  foreigners; 
while  tlie  coraplelest  illustration  of  all  is  afforded  by  the  republics  of 
South  America,  where  the  parts  of  one  and  the  same  state  adhere  so 
slightly  together,  thai  no  sooner  does  any  province  think  itself  ag- 
grieved by  the  general  goveniment  than  it  proclaims  itself  a  separate 
nation." 

§  G.  While  the  derivative  laws  of  vocinl  st^cs  are  ascertained  by 
analyzing  didorent  slates  of  society,  and  comparing  tliem  with  one 
another,  without  regard  to  the  order  of  their  succession ;  the  considera- 
tion of  the  successive  order  is,  on  tho  contrary,  predominant  in  the 
study  of  social  dynamics,  of  which  the  aim  is  to  observe  and  explain 
the  WRfjuencea  of  social  conditions.  This  branch  of  the  social  science 
would  l)e  as  complete  as  it  can  bo  made,  if  every  one  of  the  leading 
general  circumstances  of  each  generation  were  traced  to  ixs  causes  in 
die  generation  immediately  preceding.  But  the  cttn.tr-jisvM  is  so  com- 
plete (especially  in  modem  history),  that  iu  the  filiation  of  one  gcuer 
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atioii  aiiJ  another,  it  is  the  whole  wliicli  produces  the  whole,  rntner 
ihmi  any  part  a  part.  Little  progress  ihorcforc  can  he  made  in  estah 
lighiii^  the  filiation,  directly  from  Taws  of  human  nature,  without  huuiiig 
first  ascertained  the  immediate  or  derivative  lawa  according  t»»  whicl 
social  Btatea  gcucrutc  cue  anollicr  aa  society  advances ;  the  axi&tMtm 
media  of  General  Sacinlog;i'. 

Tilt-  empirical  laws  which  ai^e  most  readily  ohtained  by  ^'Dcraliam 
tion  from  history  dj  not  amount  lo  this;  they  arc  not  \hn  "  iWul.Wf 
I  principles"  themselves,  but  only  evidence  towards  tbt- 
iof  siuia  principles.  They  consist  of  certain  general  tcii'i.  ..^.^  -  ..i.,^4i 
may  he  perceived  in  society ;  a  progresstvo  increase  of  some  social 
elemeiilj)  and  diminution  of  othei'S,  or  a  gradual  change  in  the  general 
character  of  certain  elements.  It  is  easily  seen,  for  instonro,  tliat,  u 
society  advances,  mental  tend  more  and  more  to  prevail  over  bodily 
qualities,  and  masses  over  individuals  :  that  the  occupation  of  all  tliat 
portion  of  mankind  who  are  not  under  external  restraint  is  at  first 
diielly  military,  but  society  becomes  progressively  more  and  more  en- 
grossed with  productive  pursuit,  and  ilie  military  spirit  gradually  gives  J 
<  way  to  the  industrial :  to  which  many  other  similar  truths  mi^ht  easily' 
be  added.  And  with  genernli/.aiions  of  tliis  description,  ordinary  in- 
quirers, even  oftlie  histurical  school  now  predominant  on  the  Conti* 
nent,  arc  satisfied.  But  these  and  all  sucli  results  are  siUl  at  loo  great 
a  distance  from  tlie  elementary  laws  oi  human  nature  on  which  ihcy 
depend, — too  many  links  iulenene,  and  the  concurrence  of  causes  al 
each  link  is  far  too  complicated. — to  enable  iheiee  propositions  to  bo 
presented  as  direct  corollaries  from  lhi»se  elementary  jirinciples.  Tbcy 
have,  therefore,  in  tlic  minds  of  must  impiirers,  remained  in  the  stalw 
of  empirical  law.s,  applicable  only  ^rithin  the  bounds  of  actual  obf»er> 
vat  ion  ;  without  any  means  of  determining  their  real  limite,  and  ol 
judging  whether  tlie  changes  which  have  hitherto  been  in  progreae 
are  destined  to  continue  indefinitely,  or  to  terminate,  or  even  to  be 
reversed- 

§  7.  In  order  to  obtain  better  empirical  laws,  we  must  not  rost  sat 
isfied  with  noting  the  progressive  changes  which  manifest  thcmsclvofl 
in  the  separate  elements  of  society,  and  in  which  nothing  is  indicated  J 
but  the  relation  of  the  fragments  of  the  efi'ect  to  corresjionding  frag^j 
ments  of  the  cunso.     It  is  necesaarj*  to  combine  the  statical  view  of^ 
social  phenomena  with  the  dynamical^  considering  not  only  the  pro- 
giesaive  changes  of  the  different  elements,  hut  the  conlcraporaneous 
r  condition  of  each  ;  and  thus  obtain  empirically  the  law  of  coirespond- 
I  ence  not  only  between  the  simultaneous  stales,  but  between  the  simul- 
I  taneous  changes,  of  those  elements.     This  law  of  correspondence  it  is, 
wliich,  after  being  dutmvcrified  u  priori^  will  become  the  real  scien- 
tific derivalivu  law  of  tne  development  of  humanity  and  human  atfoim. 
In  the  dilBcuU  process  of  obsen-ation  and  comparison  which  is  here 
required,  if-  would  evidently  be  a  very  great  assistance  if  it  should 
happen  to  be  the  fact,  that  some  one  element  in  the  complex  existence 
of  fl(x:ial  man  is  preeminent  over  all  others  as  the  prime  agent  of  the 
social  movement.     For  we  could  then  take  the  progress  of  that  one 
element  as  the  central  chain,  to  each  successive  Imk  of  which,  llie  cor- 
responding links  of  all  the  other  progressions  being  appended,  the  sue- 
cessio?  of  the  farts  would  by  this  alone  be  presen'^d  in  a  kind  ufsuim 
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tancoiLS  order,  fur  more  nearly  approaching  to  the  real  order  of  theii 
filiation  than  could  be  obtained  by  any  other  merely  empirical  procees. 

Now,  the  evidence  of  history  and  the  evidence  of  fiuman  nature 
CDmbiue,  by  a  moat  striking  instance  uf  consilience,  to  show  that  there 
is  really  one  social  element  wlncli  is  thns  predominant,  and  almost 
paramount,  among  the  agents  of  the  social  progi-essJon.  This  is,  the 
state  of  the  speculative  faculties  of  mankind  ;  including  the  nature  oi 
the  speculatirc  belicfe  whicb  by  any  means  they  have  arrived  nt,  ecn 
corning  ihcraselves  and  the  world  by  which  they  are  sunoundod. 

It  would  be  a  groat  error,  and  one  very  little  likely  to  be  committed, 
to  assert  that  speculation,  intellectual  acli\'ity,  the  pursuit  of  truth,  ia 
among  tlie  more  powerful  prupensitles  of  human  nature^  or  Klls  a  large 
place  in  the  lives  of  any,  save  decidedly  exceptional  individuals.  Bui 
Qotwitbstanding  the  rehuive  weakness  of  tliis  principle  nmoiig  other 
sociological  agents,  its  influence  is  the  main  detonninnig  cauHe  of  the 
social  progress;  all  the  otlu;r  dii^posiiions  of  our  nature  wliich  con- 
tribute to  that  progress,  being  dependent  upon  it  for  the  iccnns  of 
accomplishing  their  share  of  the  work.  Thus  (to  take  the  most  obvious 
case  first),  the  impelling  force  to  mo3t  of  the  improvements  etfectcd  iu 
the  arts  of  life,  is  the  desire  of  increased  material  comfort ;  but  as  wo 
can  only  act  upon  external  objects  in  proportion  to  our  ktiowlcdge  of 
them,  the  state  of  knowledge  at  any  time  is  the  impassable  limit  of 
the  industrial  improvements  possible  at  that  time ;  and  the  progress  of 
industry  must  follow,  and  depend  upon,  the  progress  of  knowledge. 
Tlie  same  thing  may  bo  shown  to  bo  true,  thougli  it  is  not  quite  so 
obvious,  of  the  progress  of  the  fine  arts.  Further,  as  the  strongest 
propensities  of  human  nature  (being  the  purely  selfish  ones,  and  those 
of  a  sympathetic  character  which  partake  nn>st  of  tlic  nature  of  selfish- 
ness) evidently  lend  in  themselves  to  disunite  mankind,  not  to  unite 
them — to  make  them  rivals,  not  confedenites;  social  existence  is  only 
possible  by  a  disciplining  of  those  more  powcriul  propcnsitica,  which 
consists  in  subordinating  them  to  a  common  system  of  opinions.  Tht 
degree  of  this  subordination  is  the  measure  of  the  completeness  of  the 
social  union,  and  the  nature  of  the  common  opinions  determines  its 
kind.  But  iu  order  that  mankind  should  conform  their  actions  to  any 
set  of  opinions,  those  opinions  mne^t  exist,  must  be  believed  by  ihem. 
And  t)ms,  the  state  of  the  speculative  faculties,  the  character  of  the 
propositions  assented  to  by  the  intellect,  essentinUy  determines  the 
moral  and  political  state  of  the  community,  as  we  have  already  rood 
that  it  determines  the  physical. 

These  conclusions,  deduced  from  the  laws  of  human  nature,  nro  in 
entire  accordance  with  the  general  facts  of  history.  Kvery  cussidcra- 
ble  change  historically  known  to  us  in  the  condition  of  any  portion  of 
maidtind,  has  been  preceded  by  a  change,  of  proportional  extent,  in 
the  state  of  their  knowledge,  or  in  ihoir  prevalent  belief^.  As  between, 
any  given  stale  of  speculation,  and  the  correlative  state  nf  everything 
else,  it  was  almost  always  the  former  which  first  showed  itself;  though 
tlie  effects,  no  doubt,  reacted  potently  upon  the  cause.  Every  con- 
siderable advance  in  material  ci\-i!ization  has  been  preceded  by  an  « 
advance  in  knowledge ;  and  when  any  great  sticial  change  has  come 
to  pims,  a  groat  change  in  the  opinions  and  modes  of  thiid;ing  of  society 
had  taken  place  shoilly  bof.ire.  Polytheism,  Judaism,  Christianity, 
Protostanlism,  the  ne^^ativu  philosophy  of  modem  Europe,  and  ita 
4  E 
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positive  scii'iict'  —  eadi  of  tliosu  has  been  a  primarj-  ageiu  in  making 
society  wliiit  il  was  at  each  suL'ceftsivo  |jerioJ,  while  tiocioty  wus  bul 
soconaarily  in.<tnimcnta1  in  mok  in^  them,  oach  of  thi^m  (so  far  as  cautan 
can  be  ossi^ccl  fur  its  existence)  being  mainly  an  emanation  not  &om-1 
liie  practical  life  of  the  period,  but  from  the  state  of  belief  and  cLougbt 
dimng  some  lime  previous.     The  weakness  of  the  speculative  pro- 
pk:!nsity  has  not,  therefore,  prevented  the  progress  of  speculation  nom 
governing  that  of  society  at  large ;  it  liosj  only,  and  too  ol^en,  pruvcnled 
progtfsw  altogether,  where  the  intellectual  progression  kas  como  to  an 
early  stand  for  want  of  sufficiently  favorable  circumstances. 
I      From  this  accumulated '^^'idcnce.Svc  ore  justified  in  concluding,  that 
*  the  order  of  human  progression  in  all  respcL'ts  will  be  a  corollary  dcdurj 
cible  from  the  order  of  progression  in  the  intellectual  convictiona 
I     mankind,  that  is,  from  the  law  of  the  successive  transformations 
religion  and  science.     The  question  remains,  whether  thia  law  can  be 
rdotormined  ;  at  first  from  hi'*tory  as  an  empirical  law»  then  converted 

/  into  a  scientific  theorem  by  deducing  it  d  priori  from  the  princijilcs  of 

I  human  nature.  As  the  progress  of  knowledge  and  the  cbanges  in  the 
opinions  of  mankind  arc  very  slow,  and  manifest  themselves  in  a  well- 
defined  manner  only  at  long  intor\'als  ;  it  cannot  be  expected  that  llie 

,  general  order  of  sequence  should  be  discovcrablo  from  the  cxaminaiion 
I  of  less  than  a  very  coiisiderablo  port  of  the  duration  of  the  »c 
progress.  .  It  is  necessary  to  take  into  consideration  th«  whole  of  pEist' 
time,  fn>m  the  first  recorded  condition  of  the  humuu  race;  and  il  is 
probable  that  uU  the  tenns  of  the  series  already  post  were  indispensable 
to  the  openuion ;  that  tho  inemonible  phenomena  of  the  last  generation, 
and  even  those  of  the  present,  were  necessary  to  manifest  the  law,  and 
that  consequently  tho  Science  of  History  has  only  become  possible  in 

I    cur  own  time. 

§  8.  The  iiiveatiifntion  which  I  have  thus  endeavored  to  charnclorizo, 
has  bocu  systematically  Jittempte<l,  up  to  the  present  time,  by  M.  Comte 
I    alono.     It  is  not  here  that  a  critical  examination  can  be  undertaken  or 
J     the  results  of  his  labors ;  which  bcsidra  aro  as  yet,  comparatively  speak- 
ing, only  in  their  commencement.     But  his  works  ai-e  tho  only  source 
I  ,     to  which  the  reader  con  rcsoit  for  practical  exemplification  of  the  studr 

[>      ?  ^  of  social  phenomena  on  tho  true  principles  of  the  Historical  MetluMi. 
Of  ^hat  method  I  do  not  hesitate  to  pronounce  them  a  model:  what  ha 
'  the  vatuo  Hf^his  conclusions  is  another  question,  and  one  on  which  this 
is  not  tho  place  to  decide.  '  ~ 

I  cannot,  however,  omit  to  mention  one  important  generalization, 
which  he  regards  as  tlio  fundamental  law  of  the  progress  of  human 
knowledge.  Speculation  ho  cx>nceive8  to  hare,  on  every  subject  of 
human  inquiry,  three  successive  stages;  in  the  llrst  of  which  it  tends 
to  explain  tlie  phen<jraena  by  supernatural  agencies,  in  tlie  second  by 
metaphysical  ahstractionR,  and  in  tho  third  or  final  i*tBte  confines  iLneU 
to  asccilaining  their  laws  of  succession  and  similitude.  This  general- 
ization  appears  to  me  to  have  that  high  degree  of  scientific  evidch<», 
which  is  derived  from  the  concun'ence  of  the  indications  of  histonr 
with  tho  probabilities  derived  from  the  constitution  of  the  human  mind. 
Nor  could  it  be  easily  conceive*!,  from  the  more  enunciation  of  sucli  a 
proposition,  what  a  flood  of  light  it  lets  in  upon  the  whole  course  ol 
bistory ;  when  its  consequences  are  traced,  by  connecting  with  each  n| 
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Jie  tliraa  st&teit  of  Imman  intellect  wbicb  it  diadnguishes,  and  with  earh 
8uccessi\'o  modiftcation  of  those  three  slates,  the  correlulive  condition 
of  all  other  nucial  pheuomena. 

J3ut  whatever  deciaioii  competent  judges  rnay  pronounce  on  the 
reaultH  arrived  at  by  any  iiidi\idiial  inquii'er,  the  inutbfid  baa  beei>  found 
by  which  au  iodcliniie  number  ofthe  ilorivative  lawa  nJili  oT  social 
ontSFSnd  of  social  progress  may  in  time  ha  ascertained.  Ky  tbcaid 
ofthosfe  we  may  hereafter  succeed  not  only  in  looking  far  forward  into 
the  future  history  of  the  human  luce,  but  in  detenuinintj  what  artificial 
means  may  be  used,  and  to  what  extent,  to  accelerate  the  natural  pro- 
(^ess  ill  so  far  as  it  is  beneficial ;  to  compcnsato  for  whatever  may  be 
its  inherent  inconvenience;}  or  disadvantages;  and  to  ?uard  againi^t  the 
dangers  or  accidents  to  which  our  spor.ics  is  exposed  from  the  neces- 
sary incidents  of  its  profession.  Such  prBctical  instructions,  founded  . 
on  the  highest  branch  of  8[>eculativo  sociology,  will  form  tlie  noblest  if 
and  most  bcne6cia1  portion  of  the  Political  Art,  ' 

That  of  diis  science  and  art  even  the  foundations  are  but  bc)^nning 
to  be  laid,  is  sufficiently  evident     But  the  most  powerful  and   accom* 
plished  minds  of  the  present  age  are  fairly  turning'  themselves  towards 
that  object,  and  it  is  llie  point  towards  which  the  speculative  tenden- 
cies of  mankind  have  now  for  some  time  been  converging,     b'or  the 
first  time,  it  has  become  the  aim  of  the  greatest  scientific  tliiiikors  to  t/ 
connect  by  theories  the  facts  of  universal liistory  :  for  the  first  time  it  ' 
ta  acknowledged,  that  no  social  docirine  is  of  any  value  unless  it  can-     ' 
explain  the  whole  and  everv  part  of  history,  so  far  as  the  data  exist ;  1  . 
and  that  a  Philosophy  of  History  is  at  once  the  veriKcation,  and  thn^     • 
initial  forra»  of  the  Philosophy  of  the  Progress  of  Society. 

If  the  endeavors  now  making  in  all  the  more  cultivated  nations^  and 
beginning  to  bo  marie  even  in  England  (generally  the  last  to  adopt 
whatever  does  not  originate  with  herself),  for  the  constructiuu.  uf  a 
Philosophy  of  Histury,  shall  be  directed  and  conirollod  by  those  views 
of  the  nature  of  sociological  evidence  which  I  have  attempted  to  state,    i 
but  which  hitherto  are  to  my  knowledge  exemplified  nowhere  hut  in  / 
the  writings  of  M.  Corate ;  they  cannot  fail  to  give  birth  to  a  sociologi-  ' 
cal  system  widely  removed  from  the  vague  and  conjectural  character 
of  all  former  attempts,  and  worthy  to  take  its  place,  at  last,  among 
established  sciences.    When  this  time  shall  come,  no  important  branch 
of  human  aiTairs  %vill  bo  any  longer  abandoned  to  empiricism  and  ub-  \ 
scientific  surmise :  the  circle  of  human  knowledge  will  be  complete,    I 
and  it  can  onTytb  ere  after  rociotve  farther  enlargement  by  poiTietua?    1 
expansion  from  within.  ^~  -  * 
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CHAPTER  XI. 

OP  THE  LOGIC  OF   PRACTICE.  OR  AHT;  INCLUDING  MORALITY  AXD  POUCY. 

§  I.  In  the  preccJing  chBj)ters  we  have  endeavored  to  characterize 
the  present  slate  of  tliose  among  the  branches  of  knowledge  eallod  i 
Moral,  which  arc  Rcicnccs-  in-llic-ijnly  proper  sense  of  the  term.  thaJ 
Jj,  inquiries  into  the.  course  oCliuture.     It  is  ciiatomnry,  hnwe%er,  l^ 
include  under  the  term  mond  knowle<lge,  and  even  {thongli  improper- 
ly) under  that  of  moral  science,  un  inquiry  the  results  of  which  do  not 
expresH  themselves  in  the  indicative,  but  in  the  imperative  mood,  or  h: 
(/periphrases  equivalent  to  it ;  what  i^  culled  tJie  knowledge  of  duties; 
1 1  practical  ethics,  or  morality. 

Now,  the  imperative  mood  is  the  characierislic  of  Art,  tu  dist 
1  guished  from  Science.     Whatever  Kpcaks  in  rules  or  precepts,  i»ol 
I  asserrions  respecting  maltora  of  fact,  is  art ;  and  ethics,  or  mornliry,  S* 
properly  a  portion  of  the  art  corresponding  to  the  sciences  of  humah 
nature  and  society  :  the  rematador  cooaiating  of  prudence  or  policy,  i 
the  art  of  education. 

The  Method,  therefore,  of  Ethics,  can  be  no  other  than  that  of  Art, 
*tr  Practice,  in  general :  and  the  portion  yet  uncompleted,  of  the  task 
which  we  proposed  to  ourselves  in  the  concluding  Book,  is  lo  charac- 
terize ilie*  general  Jlctbod  of  Art,  as  distinguished  from  Science. 

§  2.  In  all  branches  of  practical  business,  there  are  cases  in  which 
an  individual  is  bound  to  conform  his  practice  to  a  pro -established  rule, 
while  there  are  othenj  iu  wliich  it  is  port  of  his  task  tu  6nd  or  construct 
the  rule  by  which  he  is  to  goveni  his  conduct.  The  first,  for  example, 
ia  the  caae  of  a  jndgo,  under  a  definite  written  code.  The  judjre  is  not 
calletl  upon  to  fietcrmino  what  counse  would  be  intrinsically  (he  mosfl 
advisable  in  the  particular  case  in  hand,  but  only  within  what  rule  of  ' 
[aw  it  tails ;  what  tke  Icgi^ator  has  commanded  to  bo  done  in  the  kind 
of  case,  and  must  therefore  be  presumed  to  have  intended  in  the  in- 
dividual case.  The  method  musi  here  be  whuUy  and  exclusively  one 
of  ratiocination  or  syllogism;  and  the  pmcctss  is  obviously,  what  in  our 
analysis  of  the  syllogism  we  showed  that  all  ratiocination  is,  namely, 
the  interpretation  of  a  formula. 

In  order  (hat  an  illustration  of  llio  opposite  case  may  bo  taken  iroxn 
die  same  class  of  snhjecrs  os  the  former,  we  will  suppose,  in  contrast 
with  the  situation  uf  the  judge,  the  position  of  a  legislator.  As  the 
judge  has  laws  for  his  guidance,  so  the  legblator  has  rules,  and  maxinu 
of  policy ;  hut  it  would  bo  a  manifest  eiTor  to  suppose  that  the  legis- 
lator is  bound  by  these  maxims,  iti  the  same  manner  as  the  judge  is 
bound  by  the  laws,  and  that  all  ho  has  to  do  is  to  argue  down  h'om 
them  to  the  particular  case,  as  the  judge  does  from  the  laws.  The  legis- 
lator is  bound  to  take  into  consideration  the  reason  or  grounds  of  the 
maxim ;  the  judge  bos  nothing  lo  do  with  those  of  the  law,  except  so 
far  as  a  consideration  of  them  may  throw  light  upon  the  intention  of 
the  law-maker,  where  his  words  have  left  it  doubtfid.  To  tlie  judge. 
Ote  rule,  once  positively  ascertained,  is  final ;  but  the  legislator,  ot 
nther  practitioner,  who  goes  by  niles  ratlier  than  by  tlieir  reasons,  liki* 
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the  old  fasliloiioil  (rormaii  tacliciarm  wliu  wcro  vanquished  by  Xapoleon, 
or  tlio  physician  who  preferred  that  liia  palicntd  should  dio  by  rule 
rather  than  recover  conirary  lo  it,  is  rightly  judged  lo  be  a  mere  ped- 
ant, and  the  slave  of*  his  furmulas. 

S'ow,  the  roasous  of  a  maxim  of  policy,  or  of  any  other  rule  of  ait» 
can  be  no  other  than  the  (hcoroms  of  the  corresponding  aciencc. 

The  relation  in  which  rules  of  art  stand  to  doctrines  of  Kcience  may 
be  tlms  characterized.  The  art  proposes  to  ilaclf  an  end  to  be  at- 
tained,  dc^nea  the  end,  and  hauda  it  over  to  the  science.  The  scieoco 
receiveti  it^  considers  it  as  a  phenomenon  or  etlect  to  be  studied,  and 
having  investigated  its  causoB  and  conditions,  sends  it  back  lo  Art  with 
a  ihf^urera  of  tuc  combinations  of  circumstances  by  which  it  could  be 
produced.  Art  then  examines  thoiJO  combinations  of  circumstances, 
and  according  as  any  of  tlicm  are  or  are  not  in  human  power,  pro- 
nounces the  end  attainable  or  not.  The  only  one  of  the  prumiHses, 
therefore,  which  Art  supplies,  is  the  original  major  premiss,  which  as- 
serts thai  the  attainment  of  the  given  end  is  desirable.  Science  then 
lends  to  Art  the  proposition  (obtained  by  a  series  of  inductions  or 
of  deductions)  that  the  performance  of  ceitoin  actions  will  ailain  the 
end.  From  these  prcmissc*  Art  concludes  that  the  perfonuanco  of 
these  actions  is  desirable,  and  finding  it  also  practicable,  couverts  the 
theorem  into  a  rule  or  precept. 

(  3.  It  deserves  particular  notice,  that  the  theorem  or  speculative 
truth  is  not  ripe  for  being  turned  into  a  precept,  until  all  that  part  of 
the  operation  which  belongs  to  science  has  been  completely  perlbrmcd. 
Suppose  that  we  have  completed  tho  scientHic  process  only  up  to  a 
ceitain  point ;  have  discovered  that  a  particular  cause  will  produce 
the  desired  elfect,  but  not  uscerlainod  all  the  negative  conditions  which 
are  necoBsary,  that  is,  oil  tho  circumsttinces  which,  if  pi^esent,  would 
prevent  its  production.  11',  in  this  imperfect  stale  of  the  scientific  tho- 
or}',  we  attempt  tu  frame  a  rule  of  ixx%  wo  perform  that  operation 
prematurely.  Whenever  any  counteracting  cau^e,  overlooked  by  tho 
tlioorem,  lakes  place,  the  rule  will  be  at  fault :  we  shall  employ  tho 
means  and  the  end  will  not  fallow.  No  arguing  from  or  about  the 
nile  itself  will  ihen  help  us  through  llio  difficulty :  there  is  nothing  for 
it  but  to  turn  back  and  finish  tho  scientific  process  which  should  have 
preceded  ihe  formation  of  the  rule.  AVc  must  reopen  the  investigation, 
to  in(|uire  into  the  remainder  of  tlie  conditions  upon  which  the  effect 
depends ;  and  only  after  we  havo  ascertained  tho  whole  nf  these,  are 
we  prepared  to  transform  the  completed  law  of  the  eSect  into  a  pre- 
cept, in  wliich  tliose  circumstances  or  combinations  of  circumstancofl 
which  the  science  exhibits  as  conditions,  are  prescribed  as  means. 

It  is  true  that,  for  the  sake  of  convenience,  rules  must  be  formed 
from  somelhin*;  less  than  lliis  ideally  perfect  theory ;  in  llie  first  place, 
because  the  Uioory  can  seldom  be  made  ideally  pei-fect ;  and  next, 
because,  if  all  the  counteracting  contingencies,  whether  of  frequent  or 
»f  rare  occurrence,  were  included,  the  rules  would  be  too  cumbrous  tc 
be  apprehended  and  remembered  by  ordinary  capacities,  on  the  com- 
mon occasions  of  Ufe.  The  ndea  of  art  do  not  attempt  to  comprise  more 
conditions  than  require  to  be  attended  to  in  ordinary  cases,  and  are 
therefore  always  imperfect.  In  the  manual  arts,  where  the  roouisile 
conditions  are  not  numerous,  and  whore  those  wliicli  the  rules  do  W'^ 


51)0 


LOtilC  OF    THE   MOBAL   SC1£NC£S. 


speciry,  are  generally  elilier  plain  to  common  obsen'odon  or  ftpeeJ- 
ily  leanit  from  practice,  nile^  may  Ik;  ftofoly  actotl  upon  by  persuru 
who  know  nothing  mnro  tlian  the  nkle.  But  in  tlio  compltcatod  affairs 
of  lifr,  and  fitill  more  in  tliose  of  states  and  societies,  rulea  cannot  be 
relied  on.  without  constantly  referring  back  to  the  scientific  laws  on 
which  tliey  arc  founded.  To  know  what  arc  the  practical  contiD^cD* 
cies  which  require  a  modification  of  the  rule,  or  wtiich  are  altogctfaer 
exceptions  to  it,  is  tu  know  what  combinations  of  circumstances  would 
interfere  with,  or  entirely  counteract,  the  consequencea  of  those  laws: 
and  this  can  only  be  iearul  by  a  reference  to  the  theoretical  grounds 
of  the  rule. 

By  a  wise  practitioner,  therefore,  rules  of  conduct  will  only  be  con- 
eidercd.  as  provisional.  Being  mode  for  tlic  most  numerous  cases,  or 
for  those  of  most  ordinary  occurrence,  tliey  point  out  the  manner  in 
which  it  will  bo  least  perilous  to  act,  where  time  or  means  do  not  exist 
Ibr  aualyzuig  the  actual  circumstances  of  the  case,  or  where  for  any 
reason  we  cannot  trust  our  judgment  in  estimating  them.  But  ihey  do 
not  at  all  su^^ersede  the  propriety  of  going  llirough  (when  circum- 
stances permit)  the  scicntitic  process  requisite  for  framing  a  rule  Iroin 
the  data  of  lliu  particular  caso  before  us.  At  the  same  time,  the  com- 
mon  rule  may  very  properly  Bcr\'o  as  an  admonition,  tliat  a  certain 
mode  of  action  has  been  found  by  ourselves  and  others  to  succeed  in 
the  coses  of  most  common  occurrence ;  bo  that  if  it  be  unsuitable  in  the 
case  in  hand,  the  reason  of  its  being  so  will  be  likely  to  arise  from 
some  unusual  circumstance. 

§  4,  The  error  is  therefore  apparent,  of  those  who  would  deduce  the 
lino  of  conduct  proper  to  jiarticular  cases,  from  siippoaed  universal 
practical  maxims;  overlooking  the  necessity  of  cnnstantly  referring 
back  to  the  principles  of  the  speculative  science,  in  order  to  be  sure  of 
attaining  even  the  specific  end  which  the  mles  have  in  view.  Hnw 
much  gieatcr  still,  then,  must  the  error  be,  of  setting  up  such  unbend- 
ing principles,  not  merely  as  universal  rules  fur  attaining  a  given  end, 
but  as  rules  of  conduct  generally  ;  without  regard  to  the  possibility, 
not  only  that  some  modifying  cauKU  may  prevent  tlie  attainment  nt 
the  given  end  by  the  means  which  the  rule  prescribes,  but  that  succew 
itself  may  conllict  ^viih  some  other  end,  which  may  possibly  chance  to 
be  more  desirable. 

This  is  tiie  habitual  error  of  many  of  the  political  speculators  whom 
1  have  characterized  as  the  geometrical  school ;  especially  in  France, 
wliere  nitiocinntion  from  rules  of  practice  forms  the  staple  commodity 
of  journalism  and  political  oratory;  a  misapprehension  of  ihe  functions 
of  Deduction  which  has  brought  much  discredit,  in  the  estimatiun  of 
foroigMei"8,  upon  the  spirit  of  generalization  so  honorably  characteristic 
of  the  French  mind.  The  common-places  of  politics,  in  France,  are 
large  and  sweeping  practical  maxims,  from  which  as  ultimate  premisaea 
men  rcH;<on  doNviuvards  to  particular  applications,  and  this  they  call 
being  logical  and  consistent.  For  instance,  they  are  pcqietuaDy  ar- 
guing that  such  and  such  a  measure  ought  to  be  adopted,  because  it  is 
a  consequence  of  the  principle  on  which  the  form  of  government  is 
founded;  of  the  principle  m  lujiitiraacy,  or  the  principle  of  tlie  sove- 
reignty of  the  puuple.  To  which  it  may  be  answered,  that  if  these  be 
really  practical  principles,  they  must  real  upon  speculative  grounds ; 
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the  sovereignty  of  the  people  (for  example)  maKt  bo  a  ripfht  HjundHtion 
for  govcmmont,  because  a  govornmout  thus  cunstituted  tends  to  pro- 
duce certaiu  heneticial  cffcfls.  inasmitcb,  however,  as  no  government 
produces  all  possible  beneficial  effects,  but  all  are  attended  with  more 
or  fewer  inconveniences;  and  since  iheso  cannol  be  combatod  by 
moans  drawn  from  the  very  causes  which  produce  ihem;  itwuuld  be 
often  a  much  atronger  recommendation  of  some  practical  arrangoraent, 
that  it  docs  not  iollow  from  what  is  called  the  general  principle  of  the 
government,  than  that  it  docs.  Under  a  government  ot  legitimacy,  the 
presumption  is  for  rather  in  favor  of  institutions  of  popular  origin;  and 
in  a  democracy,  in  favor  of  arrangements  tending  to  check  the  impetus 
of  popular  will.  The  line  of  argumentation  so  commonly  miHtaken  in 
France  for  political  philusophy,  tends  to  the  practical  conclusion  that 
we  should  exert  our  utmost  etiorts  to  ai^gruvate,  instead  of  alleviating, 
whatever  are  the  characteristic  imperfections  of  the  system  of  institu- 
tions which  we  prefer,  or  imder  which  we  happen  to  live. 

§  5.  The  Logic  of  Art  (it  appears  from  nil  that  hajs  now  been  said) 
consists  essentially  of  this  ono  principle,  that  inquiry  and  discussion 
should  take  place  on  the  field  of  science  alone.     The  rules  of  art  are  i 
required  to  confonn  to  the  conclusions  of  science,  not  to  principles  or  I 
premisses  of  its  own. 

An  Art,  or  a  body  of  Art,  consists  of  the  rules,  together  with  as 
much  of  llie  speculative  propositions  as  comprises  the  justification  of 
those  rules.  The  complete  art  of  any  matter,  includes  a  solection  of 
such  a  portion  from  the  science,  as  is  necessary  to  show  on  what  con- 
ditions the  effects,  which  the  art  aims  at  producing,  depend.  Aud  Art  I 
in  general,  consists  of  the  trutlis  of  v^cience,  arranged  ia  the  most  con- 
venient order  for  practice,  instead  of  the  order  which  is  tlie  most  con- 
venient for  thought.  Science  groups  and  airanges  its  truths  so  as  to 
enable  us  to  take  in  ol  one  vifw  n.*  much  as  possible  of  the  general  oi*der 
iif  the  universe.  Art,  though  it  must  assume  tho  same  general  laws, 
follows  them  only  into  such  of  their  detailed  couaequcnccs  aa  have  led 
to  the  fonuHtion  of  rules  of  conduct;  and  brings  together  from  ]>aita  of 
the  field  of  science  most  remote  from  one  another,  the  truths  relating 
to  the  production  of  tho  different  and  heterogeneous  conditions  neces- 
sary to  cadi  effect  which  tho  exigencies  of  practical  life  require  to  be 
produced. 

On  this  natiirnl  difference  between  the  order  of  tho  propositions  of 
Science  and  those  of  Ait  (science  following  one  cause  to  its  various 
effects,  while  art  traces  one  effect  to  its  multiplied  and  diversified 
causes  and  conditions),  a  principle  may  be  grounded,  which  has  been 
suggested  with  hi^  usual  sagacity,  but  not  dwelt  upon  or  accompanied 
with  the  neces-^ary  explanations,  by  M.  Comte.  It  is,  that  there  ought 
to  be  a  set  of  intermediate  scientific  truths,  derived  from  the  higher 
generalities  of  science,  and  destined  to  sor\-c  aa  the  generalia  or  first  i 
principles  of  the  various  arts.  The  scientific  operation  of  framing  | 
llinso  lutermediuto  principlos,  M.  Comte  considers  aa  one  of  those  re- 
sults of  philosophy  which  are  reserved  for  futuritj-.  The  only  com- 
plete example  which  he  ran  point  out  as  actually  realized,  and  which 
can  be  held  up  as  a  type  to  be  imitated  in  more  important  matters,  is 
tlip  general  tlieory  of  the  art  of  Descriptive  Geometry,  as  conceived  bj 
.^l.  M(»nge.     It  is  not,  however,  difficult  to  understand  what  tho  naturn 
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jf  Uiese  intenncdiale  general  prindples  must  he.  After  franuiig  ike 
must  cumprcfacnsirc  possible  conceptiun  of  the  end  to  be  ninietl  at,  thai 
is,  of  tho  effect  to  bo  proJuccd,  and  dotermintni^  in  iho  same  compre- 
bciisivc  Tnannor  tho  set  of  conditions  on  which  that  effect  ilcponds; 
Uicie  rumains  to  bo  taken,  a  eeneml  survey  of  the  rcBOurcee  which  can 
hu  commanded  for  realizing  this  act  of  conJilionB;  and  when  the  reaull 
of  tJiis  Burvey  has  been  embodied  in  the  fewest  and  most  cxtcusive 
propositions  possible,  those  propositions  will  express  the  general  rola- 
tion  between  tho  available  means  and  the  end,  and  &om  them,  tb«re> 
fore,  the  practical  methodB  of  tho  ait  will  follow  as  corollaries.  Bui 
the  further  development  of  this  idea  may  be  left  to  those  vpho  have  the 
means  and  on  whom  the  special  office  dcTolvcs,  of  practically  apply- 
ing it  for  tho  pur]2pse  of  constructing,  on  scientific  principles,  tho  gen- 
eral theories  of  the  diOerent  arts.* 

§  G.  After  these  observations  on  the  Logic  of  Practice  in  general, 
little  needs  here  be  said  of  that  department  of  Practice  which  has 
receiw^d  the  name  of  Morality ;  since  it  forms  no  part  of  the  a]»pn>- 
priatc  object  of  this  work  to  discuss  how  far  morality  depeudfl,  like 
other  arts,  upon  the  consideration  of  moans  and  ends,  and  how  far,  H 
at  all,  upon  anything  else. 

This,  however,  may  be  said;  that  questions  of  practical  morality 
arc  partly  similar  to  thotfe  which  are  to  be  decided  by  a  judj^e,  and 
partly  to  tlioso  which  have  to  be  solved  by  a  legislator  or  adminis- 
trator. In  some  things  our  conduct  ought  to  conform  itself  to  a  pre- 
scribed rule ;  in  otliers,  it  is  to  bo  guided  by  tho  best  judgment  wltich 
can  be  foitned  of  the  meriti  of  the  particular  case. 

Without  entering  into  tho  disputed  questions  rctiipecting  the  fotuida- 
tion  of  morality,  we  may  consider  as  a  conclusion  following  alike  from 
all  systems  of  ethics,  that,  in  a  certain  descriplion  of  cases  at  least, 
morality  consists  in  the  simple  observance  oi  u  rule.  The  rases  in 
question  are  those  in  which,  although  any  rule  which  can  be  formed  is 
probably  (as  we  remarked  on  maxima  of  policy)  more  or  less  imper- 
fectly adapted  to  a  portion  of  the  cases  which  it  comprises,  tlicre  is 
still  a  necessity  that  some  rule,  of  a  uatuiie  simple  enough  to  be  easily 
understood  and  remembered,  should  not  only  be  laid  down  for 
guidance,  but  universally  observed,  in  order  that  the  various  persotu 
concomed  may  know  what  they  have  to  expect:  the  inconvenience  of 
uncertainty  on  tlioip  part  being  a  greater  evil  than  that  which  may 
possibly  arise,  in  a  minority  of  cases,  from  the  imperfect  adaptation  o( 
.lie  rule  to  those  cases. 

Such,  for  example,  is  the  rule  of  veracity ;  that  of  not  infringing  the 
legal  rights  of  oiliers;  and  so  forth:  concerning  which  it  is  obnoua 
that  although  many  cases  exist  in  which  a  deviation  from  the  rule 
would  in  the  particular  case  produce  more  good  than  evil,  it  is  ncces* 
sary  for  general  scctirity,  either  that  the  x-ules  should  be  iuHcxibly 
obsen'ed,  or  that  the  license  of  deviating  fnim  lliem,  if  such  be  ever 
permitted,  should  be  confined  to  definite  claasos  of  cases,  and  of  a  very 
pocidiar  and  extreme  nature. 

*  A  itystemattc  treutiaa  on  the  cerit^ral  meant  which  man  pu»e8i4cs  of  actini;  tipoa  na- 
'ore.  in  oii«  of  the  works  v^hich  M.  Comte  holds  out  the  h<>p«  or  h\»  productn;  at  nome 
Tutare  time ;  Knd  no  sut>JDct  Dflbnis  >  larger  scope  Tor  *.bfl  fftcullics  of  su  oriciu&l  and  com 
Fretieasivp  a  miiid. 
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With  respect,  iberefore,  to  these  cases,  practical  ethics  must,  like 
the  a<lmuiistnitioD  of  positive  law,  follow  a  mothod  strictly  and  directly 
ratiociiiaiive :  whether  the  rules  themselves  aro  obtained,  like  those 
of  other  aits,  from  a  scientific  coamderation  of  tendencies,  or  are 
referred  to  the  authority  of  intuitive  consciousness  or  express  reve- 
lation. 

In  cases,  however,  in  which  there  does  not  exist  a  necewity  for  a 
common  rule,  to  be  acknowieijged  and  relied  upon  as  the  basis  of 
social  life ;  where  we  are  at  liberty  to  iuqulro  what  is  the  most  moral 
course  under  the  particular  circumstances  of  the  cose,  without  refer- 
ence to  the  authorized  expectations  of  other  people;  there  tlie  Mctliod 
of  Ethics  cannot  differ  materially  from  tlio  method  of  every  other 
departmont  of  practice.  Like  other  arts,  it  seta  out  from  a  general 
principle,  or  original  major  premiss,  enunciative  of  its  paiticular  end : 
whether  that  end  be  tlie  groatest  possible  happiness,  as  is  cotitonded 
by  some,  or  the  conformity  of  our  character  to  ideal  perfection 
according  to  some  particular  standard,  as  others  hold.  But  on  this  as 
on  other  subjects,  when  the  end  has  been  laid  down,  it  belongs  to 
Science  to  inquire  what  are  the  kinds  of  actions  by  which  this  end, 
this  happiness  or  this  perfection  of  character,  is  capable  of  being 
realized.     "When  Science  has  framed  propositions,  -which  are  the  com-  "] 

Sloted  expression  of  the  whole  of  the  conditions  necessary  to  the  I 
esircd  end,  tlicso  are  handed  over  to  Art,  which  lias  notliing  fUrther'^ 
to  do  but  to  transform  them  into  corresponding  rules  of  conduct. 

§  7.  With  these  remarks  wo  roust  close  this  summary  view  of  the 
application  of  the  general  logic  of  scientific  inquiry  to  the  moral  and 
social  departments  of  science.  Notwithstanding  the  extreme  gener- 
ality of  the  principles  of  method  which  I  have  laid  down  (a  generality 
which  I  trust  is  not,  in  this  instance,  synonymous  with  vagueness),  I 
have  indulged  the  liopc  that  to  some  of  those  on  whom  the  task  will 
devolve  of  bringing  those  moat  important  of  all  sciences  into  a  more 
satisfactory  state,  thoso  observations  may  bo  useful,  botli  in  rcmoWng 
erroneous  and  in  clearing  up  the  true  conceptions  of  the  means  by 
which,  on  subjects  of  so  hign  a  degree  of  complication,  truth  con  be 
attained.  Should  this  have  been  accomplished,  somctliing  not  unim- 
f  Dortant  will  have  been  contributed  towards  what  is  probably  destined 
to  bo  the  groat  intellectual  achievement  of  the  nejct  two  or  three  gen- 
erations of  European  thinkers :  although,  for  tho  rcahzation  of  the 
important  results,  of  which  it  haa  boon  thus  indirectly  attempted  to 
facilitate  the  attainment,  mankind  must  ever  bo  principally  indebted 
CO  the  genius  and  industry  of  ethical  and  sociological  philosophers, 
whether  of  the  present  or  of  future  limes. 
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shmiUl  not  b»*  disairded.  210 ;  plurality, 
250:  proiimale  or  remote,  300. 

Certainty  of  luathematicol  reaaonine,  146. 
169. 

Ckanee.  312,  340;  not  the  ne^tion  of 
luw.  313;  itdcUmiuatiou.  317;  calcula- 
tion, 3 19,  322;  applies  lint  toj^orauce, 
but  to  partial  IcuuwliMlgy,  3'-!0,  325. 

Character,  525 ;  laws  of  its  CjrmutioD,  540{ 
national,  541. 

Chemittry,  \u  present  condition,  145j  its 
combinations.  101 ;  aiiii,  214,  255;  no* 
raencbture,  441;  method,  applied  lo 
liocinl  scicuccv  550. 

CKurek,  501. 

Cieero,  on  iho  Epicurenus,  174,  513 ; 
Stoics,  494.  50.1. 

CirCHnutancet,  selection  of,  217.  260;  at 
flneuce.  525,  581- 

CivilisalioH,  402,  125. 

data  deQned,  18.  03.  69,  80.  117. 

CluM*iJicaiion,  4M ;  loo«c.  25;  ualure  of, 
80;  notoral  and  artiScUi,  £),  434;  ou 
various  principles,  88,  435;  ffroansaod 
sorie»,  443. 

Coineideace.  314,  326 
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CcUriJge  uu  tb«  vnlnt*  of  laiigtum,  413 ; 
dUtiut.-ti(ii]  betweifit  incoucHvaulo  and 
itiittiiitf^iiitihle,  4t)** ;  on  caumliiy,  471; 
"  6iuliiig  Ivvul,"  501 ;  extract  rroni,  476; 

Collective  name;  diftluicT  frum  gcnerul,  IS. 

Colligation  offactt.  178,  182,  388. 

ColanizatioH,  &0O. 

CompitrtJUH,  3it'i. 

Comfxisiiion  of  eavm,  210,  234,  271,  302. 
30r,  316;  uS  two  Mjrls.  212,  254,  257; 
ill  aociiU  wcipiiCR,  55U. 

Comtt,  A.,  bis  positivo  philoaophy,  172, 
587;  oil  imiicrfect  ^ncnilixatbii,  181; 
dncihne  of  cnn»e,  209|341 ;  physiology, 
eG6;  rolor,  28U;  bypolhtwf',  iiys.  33G; 
Tcriiicuiioii  of  iho  nebalar  hyp<itliO(ii«, 
S98;  matbcmatic«,  369;  cUmiB cation, 
433;  xoologicitl  ij-fttems,  435,  447 ; 
groups  and  Berim,  443;  confiuioQ  of 
meiital  scioace  with  physiology',  531; 
Mciolfjgj',  561,  578;  poUtical  ecooomy, 
5C7;  Bignfiorpr(>|:ix>aB,57(>;  throe otagc* 
cif  cpecuUttioii,  58t! ;  principle  for  pmc- 
tioe,  5ffl. 

Ctmcepfion,  3S9 ;  a  aXep  in  UKluctiDU,  173, 
3^,  39<;;  fvt-n  whcii  iiiipcrfoct,  181. 

ConeeptuaUtt  doctrine,  60,  389. 

Cuneomi/aHt  variations, '233,  iiil,2VT;  ap- 
plied lu  Bociol  science,  554. 

CoTterete  nnmei,  18;  ore  coonotatiTc,  20. 

Condillae,  1E>.  302. 

CondilionM,  as  distinct  fixim  caasn,  197. 

ConiKitatton,  20,  C8 ;  gives  the  si^idca- 
tUMi.  23,  G2,  02,  403,  428;  lulsu  mean- 
ing of,  2C,  n. ;  not  regarded  iu  eome  dift- 
cussiona,  410;  chougc*  of,  25,  407,  416. 

Connotaiivt  namei,  20,  24;  niany-wonl- 
ed,  22. 

Coitieioutncsi,  4.  34,  42,  107. 

Coiucntiu,  564,  533. 

ComilicHce,  54S,  585. 

CcmMrnV* ufpruputitioDs,  109;  ofprem- 
iftacH,  114. 

Cvnvcrlihle,  9.*i- 

CopemicuM,  arguinenti  of  hia  oppnnentd, 
478,  Am  ;  ill  hJA  (asot,  494. 

Capitla,  12  ;  does  not  imply  existence,  53, 
76. 

Correlative  imirm,  38. 

Co^utin,  dovtrino  of  wtbstnnce,  40,  n.  ,*  of 
canw  nxkd  effect,  473;  of  piuisbmciit, 
481. 

Cum  hoc,  ergo  propter  hoc,  490. 

Cumutalioe  ^ecU.  329. 

Cumer,  bb  cluHilication,  80. 

D. 

Damiu  au  tdpas,  473. 

DcnuCTiojf,  137,  141,  144;  iU  ciipeuial 
value.  254,  270,  286,  555;  ils  method, 
iiidiiciiua,  204;  nitiucinaUDn,  267;  vcr- 
ificalion,  2GE>,  545;  oppli<-*d  tn  tncntul 
tci«ncG,  540;  to  social,  555.  5f>l. 

Dfjinition,  77 ;  bow  poMible,  1 ;  theory 
of,  91,  !>5;  impcrfeot,  94;  ouentidl  or 
accidental,  94}  icieadfic*  9S.  99.  101; 


<iu  ^emoetry,  143,  164,  370;)  of  nunca 
and  Ihiufru,  98,  103;  imiiortancc,  105, 
404. 

Demntfiraiion.  146. 

Demonftralive  Irulha,  101. 

Denaminatice.  a.  temi  (i»r  coauolatire',  91. 

Verivalite  latct,  286,  327. 

Deteartct,  di>ctriiie  of  eo-ordiootc#,  147, 
vortices,  157;  luetbod,  191,  460;  arga 
iiieut  airaiiutt  NcwU>n,  472;  cause  and 
eOeft.  474;  for  thu  Uoiug  ofGud,  606. 

Dt tfripti fH,  P4.  95. 

De».  VVelU'i  theory  of.  242. 

Diamond,  pmpTtiea  of,  344. 

Dictum  effl  omni  ei  4c  •%«///>,  64,  1 17. 

Difference,  mellmJ  of,  225,  238,  241 ;  ap- 
plied to  suciul  Bcienoe,  552' 

Dtfercnfia,  81,  86. 

DiMbclif/,  groQiids  of,  374. 

Dittriitated  ttrms.  58. 

Ditturbing force,  259- 

E. 

Edneatton,  5S1. 

r^ectt,  huw  litr  proportiona]  to  catuea 

214;    complicated,    254;    progreiure, 

300;  ciimiilntivc*.  329. 
Epvptian  Bticncc,  379. 
Electricity,  219,  240,  283,  426;  imivced, 

240. 
Emotiim,  37 ;  fallacioiia  app«d  t»,  516. 
Kmpiriral  ttnes,  23(;,  305,  517.  545,  57C; 

degree  of  certaiiit)*,  349, 488;  etatiiticaj 

571. 
Emprrieat  mttSott,  261 ;  atill  Qied  in  ^tem- 

ijitr>-.  145;  applied  to  locial adence,  550 
Entity.  32. 
Enutneration,  simple,  as  pDind  of  iodoo- 

tioD,  18(>,  235.347,  478,  487;  of  biw  of 

catuatiun,  339 :  of  matbcmatical  axxmu, 

364. 
Epieuronns,  474,  513. 
Error,  ita  oourcus,  4.^0. 
Kwnce.  32,  75,  82,  86,  D.*.,  512. 
Extfntiat  propntUiona,  74,  77,  78. 
EthitM,  iu  mctlinil  ti  that  of  art,  not  Ol 

winner,  5K8.  593. 
r^Wo^y,  537.  543;  (pnlitJcal,  569.) 
Etymology,  a  source  of  fullacy.  503. 
Ehler,  uiultipHcation  of  uegatiro  qimti 

tics,  514. 
EjriBtcnee.  32,  53.  360. 
Erperience,  the  gruond  of  matliamatioft 

cvidcoflc,  152,  IGl ;  inaxini»  of.  411- 
nxPCiuxcKT,  cuni|>arcil  with  oUaervntioTi, 

ai8i/oifri>irf4orfi.222:  •greetncni.  22^, 

238,  251,  303,  313  ;  aitTerence.  225.  238, 

241 ;  (joiul  or  indirect.  229.  239,  253 ;; 

ruflidiies,  230,  248;  concooiilant  varin 

tJiiHA,  233, 24 1 ;  in  aome  eaaos  tmpoadblo', 

219,  263,  205;  in  aientnl  saeuce.  219. 

540;  in  social,  551. 
Ezperimenia  Jructifcra  ft  lueifera,  517 
Experimtntal  alage  of  science,  144. 
Explanation  of  liiwa,  271 ;  (by  wporata 

law*,  271 1  iiOormwiiato  law*,  272;  sul* 
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ioin(itJoii,  S7  4 ;)  not  accoautiag  Tur  them, 
277 ;  limiu,  2S6. 

F. 
FiLLAciEJ,  448;  oloMtficftiion.  4JI.  454; 

of  nmplo  iiupoctioD  (or  k  priori).  4^ ; 

of  ob«orvaiioo,  475;  of  gooonilizauon, 

iS^;   of  ratioouiBtiou,   408:   of  coufo- 

«ian.  502',  of  oomjioiitiuu,  510;  iguun- 

tin  elenctii,  516. 
FMradajf,  expcrimouts  in  eloctrioi^,  240, 

283. 
Fkiaiitm,  not  involved  in  docirlas  of  ue> 

cmMily,    524 ;   rmiilc  of  cin^mjUjmccii, 

581. 
Fetiimg,  inclodei  letuotiou,  emotion,  niul 

tbonglit,  34 ;  (and  votiliont  36 ;)  bodily 

or  mental,  35. 
Ff/ony.  25,  n. 

'■  Fortune /at>ori  fooh,"  478. 
Freftradf.  482,  572. 
Free-vUl,  .'.22,  525. 
Fyntlitmenlmm  rclationii,  45,  332. 
Fttnetioiu,  368. 

G. 

Qemtral  nama,  17,  3If9,   401;   coiuxitute 

o1m»f»,  G3,  80,  83. 
Otncral  propotUion*,  not  ordinuity  twxl 

in  reuoniog.  126;  their  vaIub,  132. 
OentratisatUm,  273.  341,  416.  489.  538: 

«  process  of  iriference.  124;  impcrrcct, 

it«  luo  iu  tcioDoe,  181;  approxiiuate, 

351 ;  soieutifio  vdao,  358. 
Oenflemtm,   growlb   of  moftuing   of  the 

word,  414. 
Genut,  81,  84. 

Otoiogy.  method  ofpronf,  298. 
Oeometty,  its  potttiltite'H,  102.  -16^  ;  reoMin- 

ing,  142,  148,  158,  370;  iu  axioms  de 

rived  from  obBcnraiioo,  152 ;  nuivenal 

applicatiou.  !94;  limpUi  processes,  372; 

method,  applied  to  M>cial  Kicnco,  555. 
OrahatH,  Prvf.,  Uw  of  the  pormeatioD  of 

giues,  283. 
OravUy.  157,  461,  472:  (dpecifiu.  511.) 
Qrttka.  53,  217,  431,  466,  497. 

H. 

Hartley,  533. 

Heat,  dctinitioQ  of,  97. 

Hertekel,  Sir  J.,  dootrino  of  niLioin*,  103. 

n. ;  his  Diftcourio  on  Nalnnil  Philuao- 

phy.  172,  242,  248. 
Helcropathic  iam.  213,  256. 
/iutoi-uai  mtthod,  applied  tu  aociulo^, 

374. 
HisUrry,  acieoce  snd  pbHoMiphy  of,  586, 

587. 
/fobba§,  doctrine  of  nunc*,  15 ;  of  [inipo- 

•itioQC,  61,  llff;  sukoi  truth  arhiirwy, 

65,  W;  compared  with  Lackt,  75,  n.; 

OD  thu  ftucial  coiii]>Hct,  515,  557. 
timman  nature,  may  bo  a  Bubjuct  of  aci- 

ence,  527,  543;  looie^  included  iu  it, 

A48. 


Hypotheats,  atcomtty  in  mathi>matical 
reuauuiDg,  150.  108;  in  induction,  180, 
290.  294;  Jitfurciii  claa»c4,  2171;  from 
analogy,  336;  iuvtilvcdiutciviitificprop* 
ositiuiiB,  431 ;  iu  uarrmnuu,  483. 

I. 

Tdtalitm,  40. 

Idea;  13,  60,  560. 

Identity.  47. 

Igm^ralia  eteneXi,  516. 

Imaginary  objeeU,  34  ;  remedies,  480. 

Imaginary  lamt,  479. 

Imaginaiion,  ita  connectiau  wilU  asBOcia- 
ti«o,  285. 

Impouibility.  iu  limits,  371*. 

Impoature,  476. 

£neoiwtiwahleneaa,  no  proof  of  fakehood, 
156,161,338,461;  is  violation  of  an  ax- 
iom, 163,  «. 

IndiPiduai  name»,  17,21.400;  aomctimea 
coDDolatiTe,  22. 

lyDiXTiON,  HI.  137.  171.183;  compUca- 
ted,  138;  belnngBloevury  scicnco,  164; 
importance,  171;  deBued,  172;  improf^ 
er,  175 :  iucorrect,  187 ;  mixthematical, 
176;  by  viniplu  eumiiumtion,  186:  iti 
true  ty'|>e,  192 ;  fiiur  nieihodn,  222  (lee 
Experiment)',  of  particulara,  398. 

Inertia,  reiuuUH  givuu  for  it,  464. 

In/erexer^  4,  7.  103;  apparent,  108;  real 
111.  31)8. 

Infima  apecie*,  82,  83,  3j0,  427.  436. 

Infinite,  ombiguit^  of  the  word.  508. 

latcilect,  ilji  rvlativo  promiiiL-ULU  und  po  w 
cr.  585. 

fntereat,  not  the  (mly  roolivc,  559,  570. 

/>i/imnLzfurf  of  cQecta,  254;  ofluwa,564. 

Intuition,  3.  4;  tla  truths.  4;  not  subjtMita 
uf  Iiigic,  5,  485. 

J. 

Jtiilemenl,  implied  in  propiwitiaus,  59; 
mistaken  tur  «eusatiun,  4^.  a. 

K. 
Kant,  doctrine  of  mbstauce,  40. 
Kepler,  ioduction  of  tho  motinns  of  Uia 

planets,  177, 180;  of  tb'?ii'  nupibcr.  494; 

nypothesoi,  293,  391 ;  laws,  545. 

L. 

Landed  pritprietor  in  Eugloud  and  Ben 

gal,  417. 
Lahooaok,  an  instnimenl  of  thinking,  11 ; 

chnugca    of  meaning,    25,    407,    416; 

K>urce  of  ambiguity,  53,  104,  420;  its 

presoTvatiru  value,  409,  4 13 ;  philusupfa- 

icol.    421;   teekmeaJ,    422;    (it4    Talne. 

424;  iu  perfection,  429;)  symbolical, 

429:  Greek  and  Geruuui,  431. 
l^plaee,  his  nebular  hypotliesis,  298 ;  doe* 

trine  of  chance,  319;  of  probabUitiea. 

380. 
Lana  of  SatMre,  189;  ihciT  frxplanatkui, 

271,  286;  deri\-utive  oc  ultlmaro,  296. 
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tdimits,  460,  463  :  view  of  Ncwton'i  tb«- 
oiy.  157,  n..  473;  prc-estubliBhed  hu> 
mooy,  474- 

U^eriy  uid  ncMrcMity,  S07,  521,  535- 

Lubig,  thoor^  of  poisoni,  237 ;  coota- 
giousQosH  of  chemical  ociiou,  277 ;  r«»- 
piration,  280;  pnlrefiictioii,  283. 

Likenett,  46. 

Linn^Ht,  his  terminology,  453 ;  ■jrHtem, 
433. 

Locke,  hu  philoMipbical  character.  75, «. ; 
doctnueofcMeiiccfl,77',  luooftlie  word 
idea,  78,  n. 

Looic.  ilefiDitiun*  of,  2;  a  Kienco  u  well 
UB  BTt,  0 :  what  k  iucludei,  3, 7, 107, 389 ; 
tho  science-  of  proof  or  oTultrace,  5,  7 ; 
atUity,  6,  172 ;  (as  to  langnoge,  421 ;) 
difltinct  from  metaphyiici,  5,  8.  36,  41, 
360,  450,  484 ;  of  SameM  and  Pr<fpon- 
iiont,  II  ;  of  Jieatonine,  107;  oi  Induc- 
tion, 171;  QiOptr<aioniSuhtiiiary.^9a; 
oiFaliacift,  448;  o(  Moral Scienet,  519; 
of  Morality,  5S8. 

I^jfalty,  change  of  meaniog,  415;  an  ele- 
ment 10  national  character,  582. 

M. 
Magnttism,  240, 283,  295,  ■. 
iffaUhuM,  doctrino  of  population,  517. 
'  itfon,  what  the  name  connotoi,  20.  24, 74, 

87,  88,  f>2;  upecicd.  85;  dcGnitiunji,  95. 
Mark*,  1-21.  HO.  147.  170,  344. 
Meehanicf,  161),  16'.^,  SfjC. 
Medical  Sricitee,  547. 
MercaniiU  theory,  50a 
Metaphor,  495. 
Metapkytici,  87  ;  distinct  from  loffic,  5,  8, 

36,  41,  360,  456,  484.     (See  ifuid.) 
Meteorology,  527. 
Metkod,  not  to  be  determined  i   pnori, 

519.      (See  Experiment,) 
MiU,  his  auoiysia  of  mind,  26,  42,  54,532. 
Mind,  41.  50;  difficulty  of  its  study,  219. 

6->0,  52!) ;  its  laws,  632,  530. 
Mineralogy,  its  nomenclature,  442. 
Miraelci.  arcurdiug  tu  Bruwo,  376. 
Money,  Ita  tvfo  meanmgt,  503, 
MoratUy,  ground  of^  412,  525 ;  logio  of, 

588.  592. 
MoUou,  fintt  law  of,  335.  465 ;  refurred  to 

cauiWR,  SOU,   4t>4 ;   Aristotle's  doctrine, 

394. 
Motiwet,  522,  526. 
Myfiicirm,  464. 

N. 

Kames,  of  things,  not  of  idnas,  13.  15;  ob- 
jecUof  study,  14;  dofinitinii  by  Ilobbea, 
15;  gfucral  and  singular,  17.  399; 
(proper,  21,  23;  roany-wordeil.  22;) 
concreto  and  abstract,  18;  ci^iiiiotative 
and  non-ctinnotativc,  20 ;  (cbaiiKct  of 
cuunolntion,  25,  407,  416;)  positive  and 
negative,  27,  5J ;  (privative,  28;)  rclrv 
live.  28;  univocnl  and  n'luivm-ttl.  30; 
distributed,  58;  gcaend,8J;  of  feelings. 


imdefinable,  94  ;  uutmtnent  uf  tlionght: 

397 ;  as  sobtidiary  to  induction.  398 
Saiumal  tharacttr,  541,  582. 
Nationality,  593. 
Natural  ktMitrry.  437. 
Nature.  189,  512;  its  iinifbrtnity,  the  ax 

iom  of  induction,  184;  course  of,  189 

216;  la»-B,  189,271. 
Neeevary  iruiks,  148.  162,  170. 
Necessity,  203.  521,  525;  statement  of  the 

doctrine,  207,  522;  the  natne,  523. 
NeictoH.  hia  tlieory,  157,  461,  473;  meth* 

od,  292,  545. 
Nnrnenclature.  420,  441. 
NominoliMm.  61.  98,  99.  118. 
A'uiiiicr,  365 ;  agency  in  science,  14L  Ifl 

307 ;  Fythagoreau  specidations,  403  ^ 

O. 

Objective  f acts.  52. 

OiiBervaiion,  383;  posstvo  err  active,  II 

talent  of,  216  ;  logic  of,  385. 
Omens,  458- 

Opposition  of{>ropo6)Uoiu,  110. 
Optimitm,  475. 

Order  of  nature,  189,  216 ;  in  place,  36 
Organizatim,  211,   313,  265,   406,  59 

laws,  311,  444. 

l\ 

Pagan,  moaning  of  the  word,  415. 

Parnnpntfuui  ttms.  513. 

ParUelc$,  ports  nf  names,  16;  of  pr 

HuitA,  55. 
Partievlors,  used  in  reasoning,  126,  39 
Paternal  government,  493. 
Paikolofry,  experimeutnl  method,  266.  j 
Perception,    35;    cxiufouuded    with  jn 

meiit,  (83,  n. 
Petitio  princifni,  510- 
Philotaphieai  language^  421. 
Phfaj^isfie  theory,  479. 
Phrenciogy,  295,  r.,  535. 
Physical  method  iti  M>cial  science,  561. 1 
Physiology.  311,  44-1,  .'iSl. 
Ptato,  uiTeotigation  of  the  me.ining  of 

wonis,  407;  of  good  ood  evil,  504;  Br 

goment  for  incorporeal  substancos,  5] 
Plurality  oj  causes,  250,  313. 
Polarity.  391. 

PoUtieai  eeonamy,  481,  500,  566. 
Political  ethology,  569. 
Politic,  263,  547,  59a 
Populates.  192.  149,  169.  _ 

Praetiet,  diitiuct  from  wieoce,  591- 
Predieables,  exjiress  relations,  not  fiicts. 

81. 
Predicate.  12. 
Predication.     See  Proposition, 

Pre-dietiott,  ou  aim  or  science,  IBS,  If 

573. 
Premisses,  ebango  of,  499. 
Probability,  380. 
i'royreis,  575,587. 
Progressiife  ^eets,  300> 
Proiff,  168- 
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pr0jiernavteB,  SI,  23i  soTOetimes  canno* 
udvc,  23  i  cannot  be  dcBued,  91- 

pnperluiM,  83,  344. 

Pnoposi-noN,  53,  107;  dcfiDed,  IS;  in* 
clados  two  objects,  13,  67  ;  affirmaiive 
mad  nef^tive,  54;  iimple  ftnd  comjilex, 
&5;  Gategorioal  and  bvpnthotical.  A6; 
nnivenal,  pulicalar,  indeBnite,  and  tia- 
ealar,57;  unnortof,fi9, 68,70;  ralatMto 
uungs,  not  ideas,  GO ;  Uobbet's  d«fini- 
titon,  61 ;  vurbal,  73 ;  eueatial,  78 :  roikl, 
79,  119. 

Proprivm,  81,  90. 

Proximatt  kind,  84. 

Ptyekology,  532;  diitinct  from  ethology, 
&44. 

Phbiie  opinion,  influeoce  on  nilers  5Sd. 


Quality,  43. 
Quantity,  48. 


Q. 


R. 


Ratioeination,  111,  117. 

Real  profMiilioHs,  ''O. 

KeaUtm,  99. 

Rtaton,  87. 

Bijl«o.<4I8o,  2,  108, 130;  propoutioni  not 
Hied  M  ultinuto,  79 ;  acientifio,  ground- 
ed on  {acts,  not  un  defmitioDi,  102; 
&Dmi)articuUntoparticulan,135,3!/8; 
tjrpe  of.  136 ;  tmn  of,  137. 

Redttetia  ad  aftwt^n,  169,  498. 

Rtduction  of  SyUogitnu,  IM. 

Reid,  on  ftensatioD,  473. 

Rdation,  S8,  44. 

RtUfun,  it»oridence,  376;  inflaence.  585. 

RtMmMancc,  46,  361;  giuond  of  looso 
generoliuitioa,  401. 

Retidut*,  method  of,  S30,  S48;  applied  to 
calculatiun  of  ciuuicc,3ia;  tOMcialKi* 
ence,  554. 

Resolution  of  lavs,  271. 

RfpinUion.  280. 

Rhetoric,  3. 

Right,  «mbi^ty  of  the  word,  SOS. 

Rowtans,  their  avoidance  of  ill  omens,  458; 
feeling  of  nationality,  583. 

S. 

^OMHoieu  and  Ukencaa,  47 ;  aocomling  to 

Wbately,  4S,  n.,  506. 
SciXMCE,  Its  tendency  to  become  dedacL* 

ive,  144;  hovr,  146:  exact  or  imperfect, 

538.  538,  548;   it«  hitttory,  579;  of  hu- 

nnin  natnro,  520,  527,  513 ;  its  proipeot- 

ive  oomplL'tenou,  5S7. 
Stnsation,  34,  43,  373,  38-t,  473,  486,  530, 

638. 
Signatures,  doctrine  of,  471. 
Singular  usma,  17;  prapoiiitiont,  57. 
i^oei'a/ rriViKV,  its  complexity,  547;  impor- 

fection,  58-1.     (See  Sociology.) 
Sotiety,  state  of,  574. 
m      Sociology,  5il,  570 ;  i  dcdoctire  •cience, 
1  563. 


Speeiaiizntion  iatnesoingof  words,  419. 

Specici,  81,  84,  88;  {injOnu,  83,  85,  350, 
427,  43G.) 

Speeiei  tensibileM,  47Q. 

Speculation,  its  iufliic&co  aod  its  three 
sta^os,  586 ;  most  be  the  ground  of  true 
principlea  of  pncticc,  590. 

Spinoia,  474. 

Spiritual  truth*,  oscillations  of,  411. 

Statittict,  571. 

Stewart,  D.,  on  changes  of  meaning,  104, 
407 ,  on  mathematical  rcasoaing,  127. 
150 ;  on  hvpothciifl  in  norratioQ,  483. 

Suhitei,  13,  42. 

Subjective  faeit,  52,  464. 

Sulnniigion,  how  inculcated,  581. 

SuXntamie,  37,  39,  450 ;  body  and  mind 
38;  idealist  dootnne,  40;  gonural,  75. 
80. 

Bmbttantia  tecundtt,  74,  464. 

Subtumption  of  lawt,  374. 

8uee^$ion,  order  of,  songht  by  scietic«, 
195. 

Swffiettnt  reaion.  465- 

Superstition.  457,  479. 

Stxloqum.  2,  64,  108,  112.  430;  figures 
and  modes,  113;  their  nso,  116,  ».;  re- 
daction of,  114;  is  it  a  proccM  of  infei- 
CDCOl  122;  itsuflc,  129;  as  a  process  of 
interprBtatiun,  130  ;  and  a  test,  133. 

Symbols.  429. 

SympatAetic  potedtr,  480. 

Syneaiegorcmatic  terms,  16. 

Synonyms,  why  so  few,  414. 

T. 

Temperament,  535. 

Tendency,  a  way  of  Btating  the  action  of 

causes,  358. 
Terminology.  426. 
Terms,  7.  11;  wo  of.  33. 
Theory,  ambigniw  of  the  woi-d,  504;  itf 

emplo^'ment,  589> 
Thingt,  30,  118;  summary,  51. 
Tiihlogy,  527. 

7'rarui(40u  of  meanings,  104,  407. 
Truth,  known  in  two  ways,  3. 
Type,  of  reasoning,  136;  in  classifieatjan, 

436,  439. 

U. 

Ultimate  favt,  cannot  be  fewer  thaa  the 
difttinguiflliabl*!  feelingB,  287, 

Uniformity  of  nutnre,  ihe  axiom  of  induc- 
tion, 164;  what  it  means,  180;  of  ooex 
islence,  343,  377,  574. 

UnioersaU.  1 17, 

Unicersal  names,  30. 

V. 

Verbal  propositions,  73,  78. 
Vca/ication.  2G9.  593,  545,  562. 
Vieo,  S<^itnza  \uova,  .'75. 
Viliain  nignificnttoii  of  tbo  word,  413. 
Virtue,  its  vnriouB  significatioDi,  412. 
Vt»  stvo,  507 


M 


000 


INDEX. 


Vition,  theory  of,  4. 
Volitioiu,  36,  53S,  526. 

W. 

Water,  compomtion  of,  309- 

Wellt,  theory  of  dew,  243. 

Whately,  definition  of  logic,  2 ;  doctrine 
ofdennition  examined,  98;  oftfaeijllo- 
gism,  123,  131;  of  induction,  185,  n.; 
of  analogy,  332 ;  on  fallacies,  455 ;  on 
ambigooiu  middle,  502 ;  irrelevant  con- 
clunon*  516. 

fVht»«fl,  hiB  metaphysics,  3G ;  view  of  de- 


monatratiTe  reaaoning,  102,  150;  ai^u- 
ment  for  k  priori  trnths,  154 ;  his  posi- 
tious  reviewedrl53-161 ;  doctrine  of  iih 
daction,  178,^97;  388,  390;  of  defini- 
tion, 404;  tecQoical  terma,  422;  claan* 
6cation,  433,  442 ;  type  and  definition, 
436;  Oreek  science,  466;  imaginary 
laws,  479. 
Wia,  whether  mcloded  in  law,  207,  «., 
521 ;  iu  education,  526. 

Z. 

Zoology,  its  classification,  435,  445. 
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